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Example Task Submission 

cCreateTasks 
<Participantld BarnabyPhoto- fBarticipantid 

3 KOperation> 
KEaskType 

<Name>ImageChoices/Nare) 
6 <Description> 

KVerbal-Select which of 4 photographs best shows a business 
location </Verbal) 

9 <Congensation> 
<CurrencyCode>USDK/CurrencyCodes 
kAmount-0.06</Amount 

2 </Compensation> 
KineEstimate-30</TimeEstimatex 

</Description> 
s <ProviderApplication> http://iaagematch.abcde.com/ 

K/ProviderApplication> 
<ProviderCriterial 

8 <Allowed roviders/> 
cDisallowedProviders> 

<Provider-Poor providerla/Provide> 
2 </DisallowedProviders f> 

<ProviderQualifications/> 
4/ProviderCriteria 

24 KStateTimeOuts> 
cOpen-172800-CA Open 
KLocked>60</rocked.> 

27 </StateTimeouts> 
</TaskType) 
sRequest> 

30 KEmageSubject> 
<ItemIDBOOOOF5R9 Pa /teaID> 
<Name>Widooar Tavering/Name> 

33 <Address.> 
<Street-200 Main Street C/Street 
<City>Seattleef City <State-WA-3A Stated KZip>98118</Zips 

36 </Address> 
</ ImageSubject> 
<Images 

39 <Image: http://image.abcde.com/bizimages/10913487 s ?tillage 
<Image: http://image.abcde.com/bizimages/10913488 </Images 
<Iuliage http://image.abcde.com/bizimages/10913489 </Images 

42 <Image: http: A fimage.abcde.com/bizimages/1093490 </Image 
</images.> 

<f Request> 
4. K/Operatio> 

cCreate asks 

FIG. 2A 
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400 Task Fulfillment Focilitator Routine 

Receive information or C 
request 

Determine whether the 
sender is authorized 

475 

Authorized? 
YES - 420 

405 

425 

Store task information 

No 
Updote Automoted matching? 

information 435 YES 
for task Match Automated er 

Notify matched 
task performers 

of the task 

Determine whether recipient(s) 
is authorized to receive 

information 
464 

Remove any unauthorized 
information 

466 

Send remaining information 
to recipient 

FIG. 4A 
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(A) 
470 YES 

Perform task? 
NO 47f 

480 Send 
P o information Specify information related to In 

qualifications? about task 
NO 473 

Qualification 
Manager 

Obtain fosk 
434 results 

Receive corroboration 
486 information? 

NO 
488 

475 
Send results to NO 
task requester? 

information 
bOroti cost |On Perform other send results results ger V 

indicated operation as 479 
appropriate 

Optionally provide 
reward in accordance 
with task information 

490 

Activity Tracking Manager 
492 

Perform any housekeeping 
Operations 

495 

(C)- Ski Continue X 
NO 

END 499 

FIG. 4B 
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500 Qualification Manager Routine 

Receive information related to 
qualifications 

510 

Request to define a new type YES 
of qualification? 

NO 520 

Request to specify a 
qualification for a user? 

YES 

Obtain qualification information and 
store for the user 

530 

Attempt to corroborofe? NO 

505 

515 

Obtain information 
about the new 

qualification type and 
store it for later use 

Perform other 
indicated operation as 

appropriate 

Information Corroboration Manager 

FIG. 5 
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Associate informafion 
with qualification(s) 
that it corroborates 

Assess degree 
of corroboration? 

Analyze type of corroborative 
information and any indicators 

related io reliability of 
information to assess a degree 

of Corroboration for each 
associated qualification 

Optionally combine assessed 
degree with any other 

corroborative information for 
each qualification to assess on 
overall degree of corroboration 

for the qualification 

Sheet 11 of 33 

Attempt to obtain 
corroborative 
information 

FIG. 6 
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700 Activity Tracker Routine 

Receive indications of one 
Or more actions token 
since last analysis of 

Octivi 

705 

Update numerical 
measurements and 

rankings that are affected 
by the actions 

RETURN 

710 

799 

FIG. 7 
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Automoted Matcher Routine 800 

Receive an indication of a 
new task or of a task 

performer 

805 

ldentify task performers 
whose qualifications 

satisfy any qualification 
criterio for the new fosk 

810 
Recommendation 

Generator 

Retrieve preference 
information for the 

identified task performers 
to determine whether Ond 
how to notify them of 

new tasks for which they 
are qualified 

815 

Notify the identified task 
performers of the new 
task in accordance with 

the preference information 

820 

899 RETURN 

FIG. 6 
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900 
Task Submission Receiver Routine 

Receive on indication from 
task requester to submit 

a new task 
905 

Use on existing 
TIC type? 

Select defined TIC 
type for task 

YES 920 

925 

930 

935 

Store association of selected TIC type to the task 
940 

Make task available 

995 

999 

FIG. 9 
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f000 
Task interaction Controller 
(TIC) Type Definer Routine 

f005 

Receive an indication from task requester 
fo define TIC type 

f010 

ldentify the processing types to be used 
for the TIC type being defined 

f015 

Select the next information processing 
type 

f020 

Determine available olfernotive implementations 
for the selected processing type 

f025 

Present the determined alternatives and an option to supply 
new alternative implementations to the task requester 

f030 

Receive selection from the task requester 

1035 
Select N() 

presented 
alternotive (C) 

YES f045 

Store indication of selected alternative for (D) 
(A) (B) the TIC type being defined sire 

FIG 10A 
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f040 

Obtain alternative implementation from the task requester 
and select it for use with the TIC type being defined 

f050 

Store obtained alternative implementation 

105.5 f060 

Optionally receive and store any additional 
information for the defined TIC type 

More 
information 
processing 

types? 

FIC, 10B 
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1100 
Task interOction Controller 

(TIC) Routine 

ff05 

Receive an indication of a task from a task requester 
that is to be performed by on indicated task performer 

f ff0 

Receive fosk information for the task 

f ffs 

Determine TIC type for the task 
f f2O 

identify the task information processing types associated with the TIC type 
f 125 

Manipulate the retrieved task information based on an 
identified Tusk information Manipulation processing type 

f 130 

Provide tosk information to task performer based on an 
identified Task information Provider processing type 

ff.35 

Receive the task results from the task performer based 
on an identified Task Results Receiver processing type 

ff 40 

Manipulate task results based on the identified Tosk 
Resufts Manipulation processing type 

ff 45 

Provide the manipulated task results to the task requester 

f f95 
YES 

NO f 199 

END FIG 11 
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E. le Task 

<?xml versions"10" ericodings"UTF-8"> 
- <Questions"multi-choice"> 

<Title>A sample nut-choice Task/Title> 
<Text Which image best shows the XYZ Bank?4/Text 

5 - <Choices presentations"radio"> 
- <Choice.> 

<Media types"image/jpeg" 
width="250">ings/00002465.jpg|</Media> 

glabell'Image. </labels 
10 kText/> 

</Choice) 
- <Choiced 

<Media types"image/jpeg" 
widths"250">ings/00002438.jpg</Media> 

5 Klabel2Image2</Labele 
<Text /> 

</Choiced 
KChoiced 

<Media types"image/jpeg" 
20 width="250">imgs/00002458.jpg</Media 

<Label2Image3</Labels 
Ktext /> 

</Choice.> 
- <Choice> 

25 KMedia types"image/jpeg" 
width="250">ings/00003319.jpg</Media> 

<Label Image44/labels 
<Text /> 

</Choice> 
30 - KChoice.> 

<Media types"image/jpeg" 
width="250">imgs/00003354.jpg</Media> 

Klabel Ernage5</Label) 
<ext/> 

35 k/Choice> 
</Choices> 

</Question> 

FIG, 12A 
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Example Presentation Of Task 

Which image best shows the XYZ Bank?' 

Choice Subject 

C Image 1 20Sa 

2.15a 

25i 

C. Image 3 205 
25c 

- 
205 

Image 5 
125e 

FIG. 12H 
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ExampleTask Results Manipulation Processing information 

<?xml version-"10" encodings"UTF-8"> 
<xsl:stylesheet xmins;xsl="http://www.w3.org/1999/XSL/Transform" 

versions'10"> 
<xs:output methods"xnal" f> 

5 <xsl;template match="/CGData"> 
<Answere 
<xslfor-each select="Parameter"> 
<xsiftests"GDname="choice"> 
<Label 

I <xsl:value-of selectra"Gvalue" f> 
</Label) 

</xs:if> 
</xslifor-each 

</Answer) 
15 <xsl:template 

</xsl:stylesheet 
FIG, 12 

ExampleManipulated Task Results Provided to Task Requester 

<xml versions"1.0" encoding="UTF-8" > 
<Answere 
<Label’Image43/Labele 

</Answer 

FIG, 12J 
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1452 1454 1456 

Qualifications 

1460 

that pay at least $ for which I am qualified 

Recommended Tasks: 
identify this Photo 
Requester: DDD Expires: 6/28/XX Reward: 

1472a Time Allotted: 20 minutes Available: 147O 

English-German Translation - 
Requester: AAA Expires: 6/29/XX Reward: 

1472 Time Allotted: 6 hours Available: 4 

More Recommended Tasks. 1474 

Recently Added Tasks: 
dentify this Photo - 
Requester. DDD Expires: 7/3/XX Reward: 

1482a Time Allotted: 20 minutes Available: 1480 

English-French Translation - 
Requester: BBB Expires: 7/7/XX Reward: 

1482 Time Allotted: 6 hours Available: 6 

More Late Breakind Tasks. 1484 

All Available Tasks: 

Research - 
Requester: EEE Expires: 6/27/XX Reward: 

1492a Time Allotted: 1 hour Available: 

Audio Transcription - 
Requester: EEE Expires: 6/28/XX Reward: 1490 

1492b Time Allotted: 60 minutes Available: 

Take a Photo - 
Requester: GGG Expires: 6/29/XX Reward: 

1492C Time Allotted: 60 minutes Available: 

1494 Fig. 14E 
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Recommendation Generator Routine )-N1500 
1505 

Receive indication of a task performer 
1510 

Obtain information about available tasks 
1515 

Get next task of available tasks to process 

1520 
ls the task sufficiently similar to at least one of the 
tasks previously performed by the task performer? 

No 1525 
Does the task have a keyword that matches a keyword 
searched for by the task performer? 

No 1530 

ldentify other related task performers 
1535 

Retrieve information about tasks previously performed by the 
identified task performers 

ls the task sufficiently similar to at least one of the 1540 
Yesasks previously performed by one of the identified task 

performers? 
NO 1545 

Does the task have one or more attributes similar to 
information related to the task performer? 

ldentify the task as a appropriate task 

More tasks to process? 
N O 

Provide indication of at least some of the appropriate tasks 

1599 RETURN Fig. 15 

1560 

  

  

  

  

    

  

  

  

  



US 8,694,350 B1 
1. 

AUTOMATICALLY GENERATING TASK 
RECOMMENDATIONS FOR HUMAN TASK 

PERFORMERS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of co-pending U.S. appli 
cation Ser. No. 1 1/537,502, filed Sep. 29, 2006 and entitled 
'Automatically Generating Task Recommendations for 
Human Task Performers,” which is hereby incorporated by 
reference in its entirety. U.S. application Ser. No. 1 1/537,502 
is a continuation-in-part of co-pending U.S. patent applica 
tion Ser. No. 10/990,949, filed Nov. 16, 2004 and entitled 
“Providing an Electronic Marketplace to Facilitate Human 
Performance of Programmatically Submitted Tasks.” which 
is hereby incorporated by reference in its entirety. 

TECHNICAL FIELD 

The following disclosure relates generally to facilitating 
the performance of tasks by task performers, such as by 
automatically identifying tasks that are appropriate for par 
ticular human task performers and recommending those iden 
tified tasks to those task performers. 

BACKGROUND 

The Internet comprises a vast number of computers and 
computer networks that are interconnected through commu 
nication links, with information being exchanged using Vari 
ous services such as electronic mail and the World WideWeb 
(also referred to as the “Web’). In addition to providing 
access to information, the Web has increasingly become a 
medium that is used to search for, shop for and order items 
(such as products, services and/or information) that are for 
purchase, rent, lease, license, trade, evaluation, Sampling, 
Subscription to, etc. In many circumstances, a user can visit 
the Web site of a Web merchant (or a “Web store') or other 
wise interact with an online retailer or electronic marketplace 
that provides one or more items, such as to view information 
about the items, give an instruction to place an order for one 
or more items, and provide information needed to complete 
the purchase (e.g., payment and shipping information). The 
Web merchant then fulfills the order by providing the ordered 
items to the indicated recipient, such as by providing product 
items that have been ordered through physical distribution 
channels (e.g., shipment via a governmental postal service or 
private common carrier) or electronically (e.g., via download 
over the Internet, such as for digital music or videos) as 
appropriate. Ordered service items may similarly be provided 
electronically (e.g., providing email service) or physically 
(e.g., performing cleaning services at the purchaser's house). 

In addition to such Web-based interactions between com 
puters (e.g., interactions initiated by users using Web browser 
applications to interactively request Web pages from Web 
servers), various distributed computing systems are known in 
which multiple computer systems interactin other manners in 
order to achieve a goal. For example, it is often desirable for 
an application program on a computer system to interact with 
remote systems and applications in order to obtain various 
types of information and functionality that are not part of the 
application program. By performing Such interactions, an 
application program may be able to leverage information and 
functionality from vast numbers of other computer systems 
over the Internet or other networks. In order to enable such 
interactions between remote computer systems and applica 
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tion programs, various programmatic interaction mecha 
nisms have been developed. For example, remote procedure 
call (“RPC) protocols have long existed that allow a program 
on one computer to cause a program on another computer to 
be executed, and various object-oriented and other architec 
tures such as CORBA (“Common Object Request Broker 
Architecture'), Java RMI (“Remote Method Invocation'), 
JavaSpaces, Jini, JXTA, and UPnP (“Universal Plug and 
Play”) and DCOM (“Distributed Component Object Model”) 
provide similar capabilities. In addition, a variety of middle 
ware programs have been implemented to connect separate 
applications (often of distinct types and from unrelated 
Sources) to allow communication. For example, various EDI 
(“Electronic Data Interchange') networks exist that provide 
standard mechanisms to allow a computer system of one user 
of the network to send data to a computer system of another 
user of the network. 
The widespread popularity of the Web has also provided 

additional opportunities for computers to inter-communicate 
in various programmatic manners. For example, there is 
growing use of the Web to provide so-called “Web services.” 
which typically involve the programmatic interaction of 
remote applications to exchange information via defined 
APIs (“application program interfaces”), or the like. Web 
services may allow heterogeneous applications and comput 
ers to interact, and can be defined and implemented using a 
variety of underlying protocols and techniques. For example, 
some Web service implementations return data in XML (eX 
tensible Markup Language') format using HTTP (“Hyper 
Text Transport Protocol) in response to a Web service invo 
cation request specified as a URI (“Uniform Resource 
Identifier”), such as a URL (“Uniform Resource Locator') 
that includes a specified operation and one or more query 
parameters. In other implementations, additional underlying 
protocols are used for various purposes, such as SOAP 
("Simple Object Access Protocol) for standard message 
exchange, WSDL (“Web Services Description Language') 
for description of service invocations, and UDDI (“Universal 
Description, Discovery, and Integration service’) for discov 
ery of available services. 

Unfortunately, while Web services and other program 
matic interaction mechanisms allow various application pro 
grams and computers to interact, Such interactions are typi 
cally limited in various ways. For example, the types of 
information and functionality that are available to be 
requested using such programmatic interactions are typically 
restricted to very limited types of requests that the remote 
computer systems and applications can automatically fulfill 
(e.g., to provide a specified predefined group of information, 
Such as a Web page or file, or to perform a specified database 
query on a specified database). Moreover, there is a very large 
class of tasks which computers and application programs 
cannot easily automatically perform, but which humans can 
typically easily perform, referred to hereinas “human perfor 
mance tasks.” This is due at least in part to various cognitive 
and other mental capabilities of humans that are not easily 
encoded in automated programs, such as the ability to use 
human judgment to form opinions, to perform abstract or 
common-sense reasoning, to perform various discernment 
and perception tasks (e.g., visual and aural pattern recogni 
tion, such as based on experience), to use cultural awareness 
and emotional intelligence, and to perform various other 
everyday yet highly complex kinds of perception, cognition, 
reasoning and thinking. 

However, existing settings that allow parties to make tasks 
available for performance by human users also have various 
problems. One example of a problem that arises in the context 
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of such human performance tasks is that of ensuring that tasks 
are performed, and that they are performed by appropriate 
users (e.g., users that are capable of and interested in perform 
ing Such tasks in an effective and timely manner). In some 
situations, there may be a large number of tasks to be per 
formed being provided by large numbers of parties, as well as 
a large number of users that are available to perform tasks. As 
such, it may be difficult for users who wish to perform tasks 
to identify appropriate tasks by searching for and/or browsing 
through large numbers of available tasks. In addition, it may 
difficult for parties that provide tasks to be assured that their 
tasks will be performed by users with appropriate skills or 
interests in a timely manner. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A is a network diagram illustrating interactions and 
information flow for an example embodiment of the 
described electronic marketplace for human performance 
tasks. 

FIG.1B is a block diagram illustrating an example embodi 
ment of a system for providing the described electronic mar 
ketplace. 

FIGS. 2A-2G illustrate examples of programmatic mes 
sages used to interact with an example embodiment of the 
described electronic marketplace. 

FIG. 3 is a block diagram illustrating a computing system 
Suitable for executing an embodiment of a system for provid 
ing the described electronic marketplace. 

FIGS. 4A and 4B are a flow diagram of an embodiment of 
Task Fulfillment Facilitator routine. 

FIG. 5 is a flow diagram of an embodiment of a Qualifica 
tion Manager routine. 

FIG. 6 is a flow diagram of an embodiment of an Informa 
tion Corroboration Manager routine. 

FIG. 7 is a flow diagram of an embodiment of an Activity 
Tracker routine. 

FIG. 8 is a flow diagram of an embodiment of an Auto 
mated Matcher routine. 

FIG. 9 is a flow diagram of an embodiment of a Task 
Submission Receiver routine. 

FIGS. 10A and 10B are a flow diagram of an embodiment 
of a Task Interaction Controller Type Definer routine. 

FIG. 11 is a flow diagram of an embodiment of a Task 
Interaction Controller routine. 

FIGS. 12A-12J illustrate examples of using multiple types 
ofuser interaction processing to control performance of a task 
by a task performer in an example embodiment of the 
described electronic marketplace. 

FIG. 13 is a block diagram illustrating an example system 
for providing an embodiment of the described electronic mar 
ketplace. 

FIGS. 14A-14E illustrate examples of generating and pro 
viding task recommendations. 

FIG. 15 is a flow diagram of an embodiment of a Recom 
mendation Generator routine. 

DETAILED DESCRIPTION 

A software facility is described that facilitates interactions 
between task requesters who have tasks that are available to 
be performed and task performers who are available to per 
form tasks. In at least Some embodiments, the tasks to be 
performed are cognitive human performance tasks that use 
cognitive and other mental skills of human task performers, 
Such as to employ judgment, perception and/or reasoning 
skills of the human task performers. In addition, in at least 
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Some embodiments an intermediary electronic marketplace is 
provided that allows task requester users and task performer 
users to programmatically and/or interactively engage in 
task-related transactions and to perform various other activi 
ties related to performance of tasks. 

In particular, in some embodiments one or more computing 
systems providing the electronic marketplace act as an inter 
mediary to allow task requesters to programmatically request 
(e.g., via programmatic invocations of one or more APIs of 
the electronic marketplace by application programs of the 
task requesters) that tasks be performed by human task per 
formers and to receive corresponding results after the tasks 
are performed (e.g., as responses to the programmatic invo 
cations), thus providing a form of artificial artificial intelli 
gence to task requesters' application programs. Similarly, 
human task performers can access the electronic marketplace 
(e.g., in a programmatic or interactive manner) to obtain 
information about available tasks that they can perform and to 
provide the results of task performance after the completion 
of tasks that they are assigned. By enabling large numbers of 
unaffiliated or otherwise unrelated task requesters and task 
performers to interact via the intermediary electronic market 
place in this manner, free-market mechanisms mediated by 
the Internet or other public computer networks can be used to 
programmatically harness the collective intelligence of an 
ensemble of unrelated human task performers. 
The electronic marketplace further performs a variety of 

additional activities to facilitate the performance of tasks. For 
example, the electronic marketplace may track the progres 
sion of the tasks through various states (e.g., an “open state 
for tasks that are available to be performed, an “assigned 
state for each assignment of a task to one or more task per 
formers, a “completed State for an assignment after the task 
performer provides the results of performance of the task, 
etc.), and may further take various actions corresponding to 
the tasks. In addition, in some embodiments a task requester 
user may impose various criteria regarding performance of a 
task (e.g., required and/or preferred qualifications for task 
performers, time limits for task completion, etc.) and/or may 
specify various actions associated with task performance 
(e.g., payment of a specified fee under specified conditions), 
and if so the electronic marketplace may enforce those criteria 
and initiate those actions as appropriate for the task. Simi 
larly, task performer users may specify various actions related 
to tasks, such as to request that information about available 
tasks and/or about other users be provided in various ways 
(e.g., to be notified when specified types of tasks become 
available), and if so the electronic marketplace may similarly 
initiate those actions as appropriate. 

In addition, in at least some embodiments, the electronic 
marketplace provides capabilities to perform automatic 
matching of available tasks to task performer users, such as to 
automatically generate recommendations for task performer 
users of available tasks that are appropriate for those task 
performer users to perform. The automatic matching may be 
performed in various ways to identify appropriate tasks for 
task performer users (e.g., by, for each of various tasks, auto 
matically generating a relevance score of the task to each of 
various task performer users using one or more of various 
relevance measures), as discussed in greater detail below. 
Such generated task recommendations may then be provided 
to task performer users in various ways in various embodi 
ments. For example, in Some embodiments, task recommen 
dations for a task performer user may be “pushed' or other 
wise sent to the task performer user in an automated manner 
that is not initiated by the task performer user. Such auto 
mated notification to a task performer user of task recommen 
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dations may include, for example, sending one or more 
emails, text messages, instant messages, automated tele 
phone calls, using RSS (“Really Simple Syndication') feed 
communications, or other electronic communications. In 
other embodiments, task recommendations may be provided 
to a task performer user as part of a response to an action 
initiated by the task performer user, Such as to include task 
recommendations in results for a search performed by the 
task performer user, or to include task recommendations as 
part of a Web page provided to the task performer user that 
includes other types of information (e.g., information about 
other tasks that are not automatically recommended for the 
task performer user, or other information that is unrelated to 
tasks). Task recommendations may also be used in other ways 
in other embodiments, such as for ranking of tasks (e.g., to 
rank recommended tasks more highly than non-recom 
mended tasks, such as when providing a list that includes both 
recommended and non-recommended tasks), or to otherwise 
indicate a degree of relevance of tasks for a task performer 
user that is determined based at least in part on the automatic 
recommendations. 
The automated matching of tasks and task performer users 

may be performed in various ways, including by using a 
variety of types of information. For example, in some 
embodiments, information used for automatic matching in 
order to generate task recommendations may include not only 
information about the tasks, but also information about or 
from task performer users, task requesters, and/or the elec 
tronic marketplace itself. Information about a task performer 
user for use in the automated matching may include, for 
example, information about prior activities of the task per 
former user (e.g., previously performed tasks, searches for 
available tasks performed by the task performer user, etc.), as 
well as information about attributes of the task performer user 
(e.g., qualifications held by the task performer user, the geo 
graphic location of a task performer user, information about 
one or more devices of the task performer user that may be 
used as part of the task performance, etc.). Information about 
a task requester for use in the automated matching may 
include, for example, information about prior activities of the 
task requester (e.g., the rejection of task results provided by a 
particular task performer user), as well as other attributes of or 
information about the task requester (e.g., an indicated pref 
erence for results of a specified level of quality or timeliness). 
Information about the electronic marketplace for use in the 
automated matching may include, for example, operational 
and/or performance-related criteria (e.g., to maximize task 
performance throughput, task performance quality, profits, 
revenues, customer satisfaction, etc.). 

In some embodiments, the automated matching of tasks 
and task performerusers may include analyzing various types 
of available information about tasks and task performerusers, 
Such as to automatically identify attributes of tasks that may 
be of interest to, preferred by or otherwise appropriate for a 
particular task performer user. For example, such identifica 
tion of appropriate task attributes for a task performer user 
may be based on an analysis of tasks previously performed by 
the task performer user, Such as to identify shared or common 
task attributes for those previously performed tasks (e.g., 
tasks that have been Submitted by a particular task requester, 
that have particular associated payment or performance time 
criteria, and/or that require a particular qualification). After 
appropriate task attributes are identified for a task performer 
user, currently available tasks that match those identified task 
attributes may then be identified as appropriate tasks to be 
recommended for the task performer user. In addition, in 
Some embodiments, identification of appropriate task 
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6 
attributes for a task performer user may be performed in a 
variety of other ways, including based on other types of 
activities by the task performer user, other task performer 
users that are similar to the task performer user, explicitly 
indicated preferences or criteria of the task performer user, 
etc. The identification of appropriate tasks for a task per 
former user (whether based on matching appropriate task 
attributes or performed in another manner) may further in 
Some embodiments include selecting only tasks that the task 
performer user is qualified to perform (e.g., based on the task 
performer user having one or more qualifications that the 
tasks specify for performance), while in other embodiments 
appropriate tasks may be identified without considering Such 
qualifications. 

Furthermore, in at least some embodiments, the automated 
matching of a task and a task performer user (whether based 
on matching appropriate task attributes or performed in 
another manner) may include automatically generating a 
score or other assessment of the relevance of the task to the 
task performer user, such as by calculating a relevance value 
for a task that increases for each matching task attribute that 
is appropriate or other matching appropriateness criteria and/ 
or that decreases for each matching task attribute that is 
inappropriate or other matching inappropriateness criteria 
(e.g., in a weighted manner So as to give greater influence to 
some attributes or other criteria than to others). Appropriate 
tasks for a task performer user may then be determined based 
on the generated relevance score in various ways, such as to 
select tasks whose scores are above a predetermined thresh 
old, whose scores are within a top number or percentage of all 
tasks for that task performeruser, etc. Weighting to be applied 
to particular attributes or other criteria (and/or selection of 
which attributes or other criteria to consider) may be deter 
mined in various ways, Such as by being predetermined for all 
task performer users in a uniform manner, or instead auto 
matically determined for each task performer user based on 
assessed degrees of relevance for those attributes or other 
criteria to that task performer user based on the information 
about the task performer user's prior activities and other 
related information. Such task recommendation generations 
may also be performed for only some tasks and/or task per 
former users (e.g., in exchange for fees from task performer 
users and/or task requesters, such as when part of a premium 
service). Additional details related to the automated matching 
of tasks and task performer users, generation of recom 
mended tasks, and providing of recommended task informa 
tion are included below. 

In some embodiments, the electronic marketplace further 
provides a variety of types of functionality related to obtain 
ing and using information about qualifications and other 
attributes of task performer users and/or task requester users, 
Such as to allow users to identify and/or specify types of users 
with whom to conduct transactions. For example, the elec 
tronic marketplace may track various information about 
activities by task performer users and/or task requester users 
in some embodiments, such as to automatically generate 
quantitative measurements of actions taken by the users that 
may be used as qualifications (e.g., activities related to prior 
task performance). More generally, in some embodiments the 
electronic marketplace may support user qualifications of 
various types (e.g., qualifications for a user that are asserted 
by that user, that are specified by one or more other users, 
and/or that are automatically generated by the electronic mar 
ketplace). Furthermore, in some embodiments the electronic 
marketplace provides functionality to authenticate or other 
wise corroborate information about users (e.g., users’ quali 
fications, identities, non-qualification attributes, etc.), such as 



US 8,694,350 B1 
7 

based on obtained evidence that Supports that information, 
and may then use such corroborated information in various 
ways. Functionality provided by the electronic marketplace 
related to qualifications and corroboration of user informa 
tion is discussed in greater detail below. 

Interactions between the electronic marketplace and users 
of the marketplace can occur in a variety of ways. As previ 
ously noted, in Some embodiments task requesters interact 
with the electronic marketplace in a programmatic manner, 
Such as by invoking defined APIs of the marketplace (e.g., 
APIs based on Web services provided by the electronic mar 
ketplace) to send messages that request or Supply informa 
tion. The defined APIs may allow the task requesters to not 
only submit tasks that are available to be performed, but also 
to perform various other actions with respect to previously 
Submitted tasks (e.g., check on the status of pending tasks, 
modify information about pending tasks, Submit instructions 
regarding handling of pending tasks, and interactively obtain 
results for completed tasks). In addition, the defined APIs 
may allow task requesters to further perform various other 
types of interactions with the electronic marketplace. Such as 
searching for and/or browsing for information of interest 
(e.g., to identify available task performers having specified 
qualifications or attributes, or to identify information about 
tasks Submitted by other task requesters), Supplying qualifi 
cation information for themselves and/or for task performers, 
etc. In addition, while in some embodiments all communica 
tions between task requesters and task performers occur via 
the electronic marketplace, in other embodiments at least 
Some communications may occur directly between a task 
requester and a task performer (e.g., to allow a task performer 
to obtain information from a task requester regarding a task to 
be performed, to allow a task performer to provide task results 
information to a task requester for a task that has been per 
formed, etc.) or more generally between any two or more 
users, such as after the electronic marketplace facilitates that 
direct communication (e.g., by providing appropriate contact 
or other communication-related information to at least one of 
the parties to the communication). 

In situations in which a final response is not immediately 
available to a programmatically supplied message (e.g., a 
final response that includes results from performing a task 
that is Submitted with the message), the electronic market 
place may in Some embodiments provide an immediate 
response that acknowledges receipt of the message (e.g., by 
providing a unique task identifier for a task being Submitted), 
and may later provide one or more additional related elec 
tronic communications (e.g., to provide the results from per 
forming a task to the task requester who submitted the task). 
Such additional electronic communications can be performed 
in a variety of ways, such as by initiating a new electronic 
message (e.g., email, instant messaging, etc.), by using a 
callback mechanism Supplied along with the original mes 
Sage, etc. 

In at least Some embodiments, the electronic marketplace 
may also provide an interactive console that allows task 
requesters to interactively perform some or all of the various 
types of actions previously noted, whether instead of or in 
addition to a programmatic interface that is provided for those 
actions. For example, in Some embodiments the interactive 
console functionality may be accessed by a task requester 
user via a Web browser that interacts with a Web server for the 
electronic marketplace (e.g., by Supplying appropriate infor 
mation in a form on a Web page from the electronic market 
place). 

In a similar manner, task performer users may interact with 
the electronic marketplace in a variety of ways in order to 
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identify available tasks of interest and to perform such tasks, 
whether in a programmatic and/or interactive manner. More 
generally, task performer users may similarly perform a vari 
ety of types of actions with respect to the electronic market 
place, including searching for and/or browsing for available 
tasks for which they are qualified, searching for and/or brows 
ing for tasks from task requesters who have specified 
attributes, Supplying qualification information, requesting 
assignments for available tasks of interest, Supplying results 
from performance of tasks to which they have been assigned, 
requesting notifications of later-submitted tasks for which 
they are qualified, providing various types of preference 
information, etc. Additional details regarding specific types 
of interactions with the electronic marketplace by task 
requester and task performer users are discussed in greater 
detail elsewhere. 

FIG. 1A provides a high-level overview of types of inter 
actions by task performers and task requesters in one example 
embodiment. In particular, a Task Fulfillment Facilitator 
(“TFF) system 130 is operating in this example embodiment 
to facilitate task-related interactions, such as by providing an 
electronic marketplace for cognitive human performance 
tasks and/or other types of human performance tasks. In this 
example embodiment, the TFF system provides an API 135 
for programmatic interactions with users, and an interactive 
console interface 140 is also available for interactive commu 
nications. The TFF system may be implemented in various 
ways in various embodiments. Such as a software system 
executing on one or more computing systems or devices (e.g., 
in a distributed manner, such as on a peer-to-peer or grid 
network). 

In particular, in this example a variety of human task 
requester users 105 are each interacting with one or more 
application programs to request that tasks be performed by 
registering or otherwise submitting the tasks to the TFF sys 
tem, as well as to perform various other interactions with the 
TFF system. To submit the tasks or perform other interac 
tions, the application programs each programmatically 
invoke 180a one or more Web services (“WSes') that are part 
of TFF system’s API 135a in this example embodiment. As 
discussed in greater detail elsewhere, each of the task requests 
may include a variety of information about the task to be 
performed, including one or more qualifications needed by 
any human task performer who performs the tasks, one or 
more other criteria related to task performance (e.g., dead 
lines for completion and requirements for the format of 
results from the task performance), and one or more associ 
ated fees to be provided to the human task performers who 
Successfully perform the task. 

Similarly, in the illustrated embodiment other task 
requester users 110 submit available tasks and perform other 
interactions with the TFF system in an interactive manner via 
Web browser programs that communicate 180b information 
supplied by the users to an interactive console 140a, with the 
console then interacting with the API 135a of the TFF system 
in a manner similar to that of the interactions 180a by the 
application programs. In the illustrated embodiment, the con 
sole is provided as part of the TFF system (whether on the 
same or different computing systems used for other parts of 
the TFF system), such as based on one or more Web pages 
provided by a Web server of the TFF system. In other embodi 
ments, however, one or more Such consoles or other mecha 
nisms to interact with the TFF system may instead by pro 
vided externally to the TFF system, such as by third parties 
(whether instead of or in addition to any console(s) provided 
by the TFF system). After receiving the information for the 
available tasks being submitted via the API 135a, the TFF 
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system stores information 145 about the available tasks for 
use by task performers. While not illustrated here, some task 
requester users may be part of both group 105 and group 110 
by interacting with the TFF system in both programmatic and 
interactive manners, such as at different times and/or for 
different purposes. 

FIG. 1A also illustrates various human task performer 
users who interact with the electronic marketplace to perform 
available tasks. In particular, in this example various task 
performer users 120 each interact with a Web browser pro 
gram that communicates 185b with an interactive console 
140b of the TFF system, such as to identify tasks that are 
currently available for which they are qualified and to provide 
information about results of performance of tasks to which 
they have been assigned. As with console 140a, console 140b 
then interacts with an API 135b of the TFF system to provide 
information supplied by the task performer users to the TFF 
system. In this illustrated embodiment, other task performer 
users 115 instead directly interact programmatically with the 
TFF system via API 135b in order to perform activities related 
to task performance, such as by each using one or more 
application programs that programmatically invoke 185a 
appropriate Web services that are part of the API 135b. While 
illustrated separately in this example, consoles 140a and 140b 
may in some embodiments be part of a single console pro 
vided by the TFF system, and the APIs 135a and 135b of the 
TFF system may similarly each be portions of a single API 
135 for the system. In addition, while not illustrated here, 
some task performer users may be part of both group 115 and 
group 120 by interacting with the TFF system in both pro 
grammatic and interactive manners, such as at different times 
and/or for different purposes. In addition, some users may 
serve as both task requesters and task performers, such as for 
different tasks. 

Based on the interactions with the human task performers, 
the TFF system tracks information about the current status of 
tasks, such as by updating information 145 about available 
tasks, and stores results 150 from the performance of tasks 
that are received via interface 135b. After a task is performed 
and corresponding results are received, the TFF system can 
notify the task requester that supplied that task of the results 
in a variety of ways. For example, in Some embodiments the 
results are provided to task requesters via the interactive 
console 140a when the task requesters next interact with the 
console. Alternatively, task performance results may instead 
be electronically sent to the task requesters via the API 135a 
as a response to a prior invocation, or may instead be sent to 
task requesters in any other way that provides the information 
to the task requesters in a timely manner (e.g., via email, 
telephone, fax, postal mail, etc.). 

In addition, the TFF system in the illustrated embodiment 
facilitates the exchange of payments between parties to trans 
actions involving tasks, such as between task requesters and 
task performers (e.g., to provide payments to the task per 
formers from the task requesters for satisfactory performance 
of Submitted tasks, such as in accordance with current task 
prices for those tasks). In the illustrated embodiment, the TFF 
system may include internal payment handling capabilities, 
Such as via a payment handling system 190, although in other 
embodiments the TFF system may instead interact with an 
external payment handling system (whether from the same 
organization that provides the TFF system or instead from a 
third party) to provide the payments. In some situations, task 
performance payments may be made automatically after a 
task is performed (e.g., after automated verification is per 
formed by the TFF system on received task results to ensure 
that any criteria for the task have been met), while in other 
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10 
situations the payments may instead be made only after the 
task requester has reviewed and accepted the results (or failed 
to reject the results after a specified period of time). In addi 
tion, as described in greater detail elsewhere, a variety of 
other types of payments may be made in other situations, such 
as payments from task performers, payments to or from the 
TFF system (e.g., for services provided by the system), and/or 
payments to or from one or more third parties. 

Moreover, a variety of types of non-monetary compensa 
tion (e.g., for performance of tasks) and other non-monetary 
rewards may also be used in other embodiments, whether 
provided by task requesters (e.g., for performance of Submit 
ted tasks), task performers (e.g., for the opportunity to per 
form tasks), the TFF system (e.g., for specified types of user 
activities), and/or third parties to transactions related to task 
performance. In particular, in some embodiments compensa 
tion to one or more task performers for performance of one or 
more tasks may include credit and/or discounts for use at one 
or more online retailers (e.g., a Web merchant affiliated with 
the TFF system), such as to allow those task performers to 
purchase and/or rent goods and services for themselves and/ 
or for others as gifts. In addition, in some embodiments such 
compensation and/or information about Such compensation 
(e.g., a promise to provide such compensation at a future time 
when specified conditions are satisfied) may also be provided 
immediately or Substantially immediately to a task performer 
or other recipient of the compensation, such as to allow the 
recipient to immediately use the compensation for a retail 
transaction. In other situations, a reward for performance of a 
task may include recognition of the task performer (e.g., by 
display information about specified activities of the task per 
former and/or a ranking of the task performer relative to other 
task performers). Such as a task performed for a task requester 
that is a charity or that otherwise benefits a charitable cause or 
other beneficial entity or activity. 

FIG. 1B illustrates examples of various types of modules 
and functionality for one example embodiment of the TFF 
system 130. In particular, the illustrated embodiment of the 
TFF system includes a module 131 that receives requests and 
information from users via the API 135 of the TFF system, 
and handles the requests and information as appropriate (e.g., 
by implementing business logic and/or workflow processing 
for a specific embodiment, or by providing or otherwise pro 
ducing requested information, Such as to produce information 
related to tasks to be performed and/or related to results of 
task performance). For example, as tasks are submitted by 
task requesters via the API, the module 131 stores informa 
tion about the available tasks in a database 145, and further 
stores any additional associated information for the tasks 
(e.g., information to be analyzed or manipulated as part of a 
task) in a database 146. Information about available tasks may 
then be provided to users by the module 131 via the API, such 
as in response to requests from task performers and/or task 
requesters that are received via the API (e.g., requests to 
access information about a specified task, or to search or 
browse for various tasks). In addition, when task performers 
provide results from performance of tasks via the API, the 
module 131 stores the task results information in a database 
150, and may further provide information about the results to 
users (e.g., the task requesters that Submitted the tasks) as 
appropriate via the API. 
The module 131 may also provide a variety of types of 

functionality other than exchanging task and task result infor 
mation with users. For example, the module 131 may receive 
various types of information about users via the API (e.g., 
evidence of a user's identity, qualification information for 
users, payment source and/or repository information for a 
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user, demographic information, user preferences, etc.). Such 
as when users initially register with the TFF system to act as 
task performers and/or task requesters. In the illustrated 
embodiment, the module 131 then stores the user qualifica 
tion information in database 147 and the other user informa 
tion in database 148 (although in other embodiments the 
information may be stored in other ways), and may then 
provide Such information to users when appropriate via the 
API. Such as in response to search and/or browse requests. A 
variety of other types of information may also be available 
(e.g., information about users’ accounts with the TFF system, 
aggregate information about groups of related users or all 
users, information about historical activities of specific users 
and/or groups of users, Summary and overview information 
about tasks that have been performed, etc.), and if so the 
module 131 may similarly provide such information to users 
when appropriate via the API. 

In the illustrated embodiment, the TFF system further 
includes various additional modules that provide additional 
types of functionality, such as to assist the module 131, 
although in other embodiments some or all of the additional 
modules and/or additional types of functionality may not be 
included, or may be combined together in different manners. 
As one example, the illustrated embodiment of the TFF sys 
tem includes an Access Control Manager module 136 to assist 
in controlling access to various functionality and stored infor 
mation, Such as based on specific access policies specified by 
users for specific pieces of information and/or based on 
default policies of the TFF system. In particular, after a user's 
identity and/or other relevant information is determined 
(whether by the Access Control Manager module, module 
131, or other entity such as an external system affiliated with 
the TFF system or provided by a third party), the Access 
Control Manager module may assist in determining whether 
the user is allowed to access TFF system information based 
on that determined user information, with the module 131 
providing information to users only when they are authorized 
to receive it. Access control information can be specified for 
various types of information in various ways, such as for 
information about users (e.g., as specified by those users), 
tasks (e.g., as specified by the task requesters that Submitted 
the tasks), results of task performance (e.g., as specified by 
the task requesters that Submitted the tasks and/or task per 
formers that performed the tasks), etc. 
The illustrated embodiment of the TFF system also 

includes a User Interaction Manager module 134 to assist in 
managing at least some types of interactions with users. For 
example, in some embodiments task requesters and/or task 
performers may be allowed to specify preferences and/or 
requirements for how certain types of task-related interac 
tions are to occur, Such as to allow a task requester to specify 
how a submitted task is to be presented to a task performer 
and/or how results from the task performer are to be obtained. 
In embodiments in which the TFF system includes one or 
more consoles (not illustrated here) with which users interact 
during the task performance process, the User Interaction 
Manager module may further be included with or otherwise 
affiliated with one or more of the consoles to facilitate those 
user interactions with the consoles. In addition, while in the 
illustrated embodiment the User Interaction Manager module 
operates in conjunction with the module 131 to control par 
ticular types of interactions in a user-configurable manner, in 
other embodiments the module 131 may instead directly 
include some or all of the types of functionality provided by 
the User Interaction Manager module. 

To facilitate the control of user interactions, the User Inter 
action Manager module in the illustrated embodiment pro 
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vides various predefined Task Interaction Control (“TIC) 
types (not shown) that each include a combination of multiple 
types of processing related to task performance, and allows 
task requesters to specify a TIC type for use with each task 
that is submitted. When a task is later to be performed by a 
human task performer, the User Interaction Manager module 
then controls the interactions with the human task performer 
by performing the types of processing specified by the TIC 
type associated with the task. The types of user interaction 
processing may include, for example, manipulating informa 
tion associated with a task in a specified manner before it is 
provided to a task performer (e.g., to format the information 
in a specified manner), providing the manipulated informa 
tion to the task performer in a specified manner (e.g., by 
invoking an applet or other functionality on a computing 
system of the task performer that controls the display or other 
presentation of the manipulated task information to the task 
performer), obtaining results of task performance from the 
task performer in a specified manner (e.g., as input to a CGI 
(“Common Gateway Interface') program), and manipulating 
obtained task results before they are provided to the task 
requester (e.g., to format the information in a specified man 
ner). Multiple predefined alternatives may be provided for 
each of the types of user interaction processing, and users 
may further be allowed to define new TIC types based on 
specified combinations of predefined alternatives and/or by 
using new processing information Supplied by the users. 
Other information regarding management of task-related 
interactions with users is discussed in greater detail else 
where. 
The illustrated embodiment of the TFF system further 

includes a User Qualification Manager module 133 to assist 
in specifying qualifications of users, such as qualifications of 
task performer users related to performing tasks and/or quali 
fications of task requester users related to Submitting avail 
able tasks and to handling results from performance of tasks. 
In particular, in the illustrated embodiment the User Qualifi 
cation Manager module allows users to specify new qualifi 
cation types, as well as to issue or assert specific qualifica 
tions of users of those qualification types (or of predefined 
qualification types in embodiments in which the TFF system 
provides them). Information about user-specified qualifica 
tion types and specified user qualifications is then stored in 
the illustrated embodiment in database 147, and may be used 
by task requesters and/or task performers who have access to 
that information (e.g., to search for users having specified 
qualifications, to identify preferred or required qualifications 
for task performers who perform tasks, to identify preferred 
or required qualifications for task requesters who have Sub 
mitted tasks, etc.). As discussed in greater detail elsewhere, in 
some embodiments the TFF system may further assist in 
specifying user qualifications based on numerical assess 
ments of prior task-related activities by tracking information 
about the occurrences of such activities. Other information 
regarding qualification types and qualifications is discussed 
in greater detail elsewhere. 
The illustrated embodiment of the TFF system also 

includes a User Information Corroboration Manager module 
137 to assist in authenticating or otherwise corroborating 
information about users, such as identities of users, specified 
qualifications of users, and other types of attributes of users. 
In particular, in the illustrated embodiment the User Corrobo 
ration Manager module obtains various information that may 
serve as evidence for one or more pieces of information about 
users, such as from users that supply the evidence via the API 
to corroborate particular pieces of user information, and may 
then use that information for corroboration purposes in vari 
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ous ways. For example, in Some embodiments corroborative 
information may be provided to users along with the infor 
mation that it corroborates, such as to allow a recipient to 
evaluate the corroborative value of that information. Alterna 
tively, in some embodiments and for some types of corrobo 
rative information, the Information Corroboration Manager 
module may automatically make an assessment of a degree 
and/or type of corroboration provided by the information. 
After a piece of user information has been sufficiently cor 
roborated, it can be used in various ways. Such as to provide 
indications to others about the degree or type of corroboration 
for the information, to limit some types of functionality to 
users who have sufficiently corroborated information (e.g., to 
require that task performers for a task have a sufficiently 
corroborated qualification, or to limit some types of access to 
information to users whose identities have been sufficiently 
corroborated), etc. Other information regarding corrobora 
tion of user information is discussed in greater detail else 
where. 
A Task and User Matching Manager module 132 is also 

illustrated in the example embodiment of the TFF system to 
assist in matching available tasks to be performed and avail 
able task performers who can perform the tasks. The auto 
matic matching of tasks and task performers can be per 
formed at various times and in various ways. For example, in 
Some embodiments the matching may be performed in 
response to requests from task performer users for tasks that 
meet specified criteria, with the matching tasks provided to 
the task performer users as candidates that they can select to 
perform. Alternatively, in some embodiments the matching 
may be automatically performed for at least Some types of 
tasks when the tasks are submitted, such as to assist in quickly 
identifying one or more task performers to perform the tasks. 
In addition, in some embodiments the matching may be per 
formed by matching information about the tasks and the task 
performers. Such as by identifying task performers having 
qualifications that meet or exceed any required qualifications 
specified for a task. In other embodiments the Matching Man 
ager module may use additional information (e.g., informa 
tion about task requesters that Submit tasks, preferences of 
task performers and/or task requesters, preferred but not 
required criteria specified for tasks, etc.) when performing 
matching and/or perform various additional related activities, 
Such as generating and providing task recommendations to 
task performer users. Other information regarding matching 
of tasks and task performers is discussed in greater detail 
elsewhere. 
The illustrated embodiment of the TFF system further 

includes several other modules that provide additional types 
of functionality to assist operation of the system. For 
example, the illustrated embodiment includes an Activity 
Tracking Manager module 138that tracks a variety of types of 
activities (e.g., each activity taken by a user with respect to a 
Submitted task) and stores the tracked information in an activ 
ity log database 149. Tracked activities of task performer 
users and associated tracked information may include, for 
example, performance of tasks (e.g., including the results 
generated, the amount of time taken by a task performer user 
to perform a task, etc.), obtaining of qualifications, searching 
for available tasks (e.g., including the particular keywords 
and/or other search criteria provided in the course of a 
search), browsing for available tasks (e.g., including any 
selected task types or task categories), providing of informa 
tion about tasks and/or task requester users (e.g., providing 
feedback, reviews, ratings and/or rankings about tasks, task 
performer users and/or task requesters), disposition of pay 
ments received by task performer users for performing tasks 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

14 
(e.g., whether a particular task performer user tends to spend 
payments received from task performance at one or more 
affiliated merchants or marketplaces, such as by purchasing 
items), use of particular devices or types of devices in per 
forming tasks and/or communicating with the TFF system, 
etc. Various activities of task requesters may also be tracked 
(e.g., Submitting tasks, rejecting or accepting task results 
from task performer users, providing feedback of various 
types, providing preference information or other types of 
information, etc.). The Activity Tracking Manager module or 
other part of the system can then analyze the logged informa 
tion to determine various types of aggregate or Summary 
information (e.g., for specific users, groups of users, all users, 
types of tasks, groups of related tasks, etc.), and make that 
aggregate or Summary information available to users as 
appropriate. The illustrated embodiment also includes a Noti 
fication Manager module 139 that provides notifications to 
users as appropriate. Such as to notify task performers when 
new tasks that meet specified criteria become available, to 
notify task performer users of automatically generated task 
recommendations, to notify task requesters when results of 
performance of their previously submitted tasks are available, 
etc. The notifications can be performed in various ways in 
various embodiments, such as via a console or programmatic 
interface of the TFF system, or via other electronic commu 
nication mechanisms (e.g., cellphone, email, instant messag 
ing, etc.). Such as in accordance with previously specified 
user preferences. The illustrated embodiment also includes a 
Reward Manager module 142 that tracks information about 
compensation and other rewards for users based on their 
activities, such as to maintain a financial repository for each 
user for use in providing or receiving monetary compensa 
tion. In addition, the illustrated embodiment includes an 
Accounting Manager module 141 to perform various admin 
istrative functions for the system, Such as to obtain financial 
payments or other reward information from users. 
As previously noted, the illustrated embodiment of the TFF 

system provides functionality for automatically matching 
tasks and task performer users, such as to automatically gen 
erate recommendations for task performer users of appropri 
ate available tasks, and for providing Such task recommenda 
tions to the task performer users. As discussed in greater 
detail elsewhere, such task recommendation generation func 
tionality may include automatically determining attributes of 
tasks that may be appropriate for task performers based at 
least in part on various information about the task performers, 
Such as information about prior activities of task performers 
and/or attributes of task performers. Additional details related 
to using preferences or criteria explicitly indicated by a task 
performer user in identifying appropriate tasks for the task 
performer user are included in commonly-owned U.S. patent 
application Ser. No. 1 1/537,508, filed concurrently and 
entitled “Identifying Tasks For Task Performers Based On 
Task Subscriptions,” which is hereby incorporated by refer 
ence in its entirety. Additional details related to providing 
information to a task performer user about available tasks are 
included in commonly-owned U.S. patent application Ser. 
No. 1 1/537.491, filed concurrently and entitled “Facilitating 
Performance Of Tasks Via Distribution Using Third-Party 
Sites, and in commonly-owned U.S. patent application Ser. 
No. 1 1/537.494, filed concurrently and entitled “Facilitating 
Performance Of Submitted Tasks By Mobile Task Performer 
Users.” each of which is hereby incorporated by reference in 
its entirety. 

FIGS. 14A-14E illustrate examples of generating and pro 
viding task recommendations for task performers using Vari 
ous information. In particular, each of FIGS. 14A-14D illus 
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trate information about tasks, task performers, and/or task 
requesters that may be used to generate task recommenda 
tions. The illustrated information may in at least Some cases 
reflect the interests, desires, or preferences of a given task 
performer, and as Such may assist in the generation of task 
recommendations for that task performer. In these examples, 
the illustrated information is organized into tables having 
particular rows and columns, but may be organized in other 
ways in other embodiments (such as by using a different 
numbers of tables, or other data structures) and/or may 
include different kinds or amounts of information. FIG. 14E 
illustrates an example of a user interface display for providing 
task recommendations to a particular task performer. 

FIG. 14A illustrates various example information about 
tasks organized into a table 1400. In this example, the col 
umns 1402a-1402g of table 1400 represent various tasks 
attributes, and the rows 1404a-1404g and 1406a-1406h rep 
resent various tasks. The illustrated types of information for 
the tasks include a Task Identifier (“ID) 1402a that uniquely 
identifies a particular task, a Task Requester Identifier ("ID") 
1402b that uniquely identifies a task requester that submitted 
a particular task for performance, a Task Performer Identifier 
(“ID) 1402c that uniquely identifies each of one or more task 
performer users who has performed a particular task, a Price 
1402d that corresponds to an amount of money to be paid to 
task performer(s) upon Successful performance of aparticular 
task, Qualifications 1402e corresponding to any qualifica 
tions associated with a particular task (e.g., that are required 
and/or preferred to be held by the task performer(s) who 
perform the task), and Keywords 1402.fcorresponding to any 
keywords or tags that describe aparticular task (shown here in 
a comma-separated format). 
Rows 1404a-1404g of table 1400 each include information 

about a distinct task that has already been performed by one or 
more task performers (in this simplified example, each of the 
tasks has been performed by a single task performer). For 
example, row 1404a describes task 1, submitted by task 
requester AAA, and performed by task performer A for a 
price of S10. Task 1 also has associated qualifications GET 
(e.g., “German-to-English Translation') and GTO (e.g., 
“Generic Translation Qualification'), and associated key 
words “translation”, “German', and “English”. Row 1404b 
describes task 3, submitted by task requester DDD, and per 
formed by task performer A for a price of S0.10. Task 3 also 
has associated keyword “image recognition', but does not 
have any associated qualifications (as indicated by '-' in the 
corresponding field). 
Rows 1406a-1406g of table 1400 each include information 

about a distinct task that is available for performance but not 
yet performed. Each of these tasks has attributes similar to 
those described with reference to rows 1404a-1404g, above, 
but does not yet have any values assigned for the Task Per 
former ID column. 
Column 1402g indicates that one or more additional col 

umns may be present in at least some embodiments to include 
one or more of various other types of task-related attribute 
information, Such as categories and/or task types associated 
with tasks, time-based performance criteria associated with 
tasks (e.g., a deadline and/or time period during which a task 
is to be performed, or an amount of time allotted for the 
performance of a task once assigned to a particular task per 
former for performance, etc.), instructions or other criteria for 
performing tasks, information about a geographic location 
associated with the task, information about a language asso 
ciated with the task (e.g., a language in which the task is 
described and/or in which information to be analyzed as part 
of the task is specified), information about capabilities or 
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other characteristics of one or more devices (e.g., mobile 
devices) used by the task performer to perform at least por 
tions of the task and/or to communicate regarding the task, 
formats and other information regarding how to perform a 
task and how to provide results of the performance, etc. Con 
versely, some of the example illustrated types of data may not 
be used in some embodiments. Similarly, row 1404g and row 
1406h reflect that one or more additional rows may be present 
to reflect one or more additional tasks in other embodiments 
(such as to reflect hundreds, thousands or millions of previ 
ously performed and/or available tasks). 

Based on the information in table 1400, recommendations 
for some of the available tasks shown in rows 1406a-1406g 
may be automatically generated for one or more of the illus 
trated task performers, such as to recommend tasks to a task 
performer that are similar to tasks previously performed by 
that task performer. It will be appreciated that the types of 
recommendations illustrated in the example are simplified for 
the sake of clarity and to reflect a very small amount of 
example data shown, and may instead be based on much 
larger Volumes of information about prior activities of task 
performers in other embodiments. For example, available 
task 2 of row 1406a may be automatically selected to be 
recommended to task performer C because that task per 
former has performed at least one similar task on a prior 
occasion. In particular, task performer C has performed task 
7, shown in row 1404e, which has an associated IRQ (e.g., 
“Image Recognition Qualification') qualification and an 
associated keyword (“image recognition') that are similar 
(e.g., identical, or sufficiently similar using or one compari 
son criteria) to qualifications and keywords associated with 
available task 2. In addition, it will be observed that available 
task 2 could also or instead be automatically recommended to 
task performer A because of previous performance of task3. 
which is similar to available task 2 on the basis of matching 
keywords (“image recognition'). Thus, in at least some 
embodiments, similarity between available tasks and one or 
more previously performed tasks may be at least one factor 
used in automatically generating task recommendations. For 
example, a similarity or other relevance scoring mechanism 
may be employed. Such as based on the number of matching 
attributes between at least some previously performed tasks 
and an available task (e.g., in a manner weighted based on 
particular attributes determined to be of particular importance 
and/or on a degree of similarity in match between values for 
an attribute from two or more tasks being compared). 

After recommendations are automatically generated, they 
may be provided to the corresponding task performers in 
various ways, as discussed in greater detail elsewhere. In 
addition, when a particular task may be recommended to 
multiple distinct task performers, some or all of those task 
performers may be selected in various ways to actually 
receive the recommendations. For example, a recommenda 
tion of a task may be provided to task performers only if a 
Sufficiently high similarity to previously performed tasks 
exists (e.g., higher than a predetermined threshold), or alter 
natively to a predetermined number or percentage of task 
performers having previously performed tasks with the high 
est similarity (e.g., the top one, the top five, the top 10%, etc.). 
Accordingly, in the illustrated example, available task 2 may 
be recommended only to task performer C, because that task 
performer has previously performed a task (task 7) that is 
more similar to available task 2 than the task (task 3) per 
formed by task performer A. 

FIG. 14B illustrates various example information about 
tasks associated with a single task performer, Such as to 
provide a Summary of some types of information that may be 
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used in automatically generating task recommendations for 
that task performer. In particular, in the illustrated example, 
information about tasks associated with task performer A is 
organized into a table 1410. Columns 1412a-1412g of table 
1410 include values for attributes of the tasks described in 
each of rows 1414a-14141. The illustrated information for 
each of the tasks is similar to that described with reference to 
FIG. 14A. In particular, the information includes a Task Iden 
tifier (“ID) 1412a, a Task Requester Identifier (“ID) 1412b, 
a Price 1412c, Qualifications 1412d, Keywords 1412e, and 
optional additional information in column 1412g. In addition, 
the illustrated information for each task in this example 
includes a Task Status 1412?. which indicates the status of a 
task, Such as the following: being assigned to the task per 
former but not yet completed; being completed by the task 
performer but not yet rejected or accepted by the task 
requester, having the results of task performance being 
accepted (or “approved') by the task requester, having the 
results of task performance being rejected by the task 
requester; having been declined or refused to be performed by 
the task performer (e.g., after the task was offered to the task 
performer); having been dropped (or canceled or abandoned) 
by the task performer after the task was assigned but without 
the task being completed, etc.). 
Rows 1414a-1414l of table 1410 each include information 

about a distinct task associated with task performer A. For 
example, rows 1414a and 1414b describe tasks 1 and 3. 
respectively, as previously described with reference to rows 
1404a and 1404b of FIG. 14A. Additional tasks (e.g., those 
shown in rows 1414C-1414k) are shown in FIG. 14B that are 
not illustrated in FIG. 14A. 

Based on the information in table 1410, recommendations 
for some of the available tasks shown in rows 1406a-1406g of 
FIG. 14A may be automatically generated for task performer 
A based on additional information about Some prior activi 
ties. For example, available task 10 (shown in row 1406d of 
FIG. 14A) may be recommended to task performer Abecause 
he has previously performed multiple similar tasks, such as 
tasks 1, 25, and 35 shown in rows 1414a, 1414e, and 1414.h, 
respectively. In this example, the previously performed tasks 
are similar to available task 10 in a number of respects. For 
example, tasks 1 and 25 have the same task requester (AAA), 
the same qualifications (GET and GTO), the same keywords 
(“translation.” “German,” and “English'), and similar prices 
(S10.00 and S8.00, respectively) as available task 10. In addi 
tion, task 35 has one matching qualification (GET), the same 
keywords (“translation.” “German,” and “English'), and the 
same price (S10.00) as available task 10. 

In addition, the Task Status 1412f information may further 
be used as a basis for recommending (or not recommending) 
one or more available tasks to a particular task performer. For 
example, a determination to not recommend a particular 
available task may be made based on the observation that the 
task performer has previously unsatisfactorily performed or 
declined to perform one or more similar tasks. In this 
example, tasks 3 and 28 shown in rows 1414b and 1414f. 
respectively, were both submitted by the same task requester 
(DDD) and have similar keywords (“image recognition” and 
“image processing), but have had results from task per 
former A that have been rejected by the task requester. 
Accordingly, available task 13 (shown in row 1406g of FIG. 
14A) may not be recommended to task performer A, as it is 
similar to tasks 3 and 28 (in that it has been submitted by the 
same task requester and has a matching keyword). In addi 
tion, in some cases, available task 11 (shown in row 1406e of 
FIG. 14A) may not be recommended on the basis that it has an 
associated keyword (but not a matching task requester) that 
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18 
matches those of rejected tasks 3 and 28. In at least some 
embodiments, an explicit decision to not recommend a task 
will not be made, but instead such types of factors will be used 
to negatively impact an overall determination of similarity or 
other relevance measure, thus reducing the likelihood of those 
tasks being recommended. 

FIG. 14C illustrates example summary information about 
multiple task performers that is organized into a table 1420. 
Columns 1422a-1422g of table 1420 include information 
about task performers who are represented in each of rows 
1424a-1424i. The illustrated information for each of the task 
performers in this example includes a Task Performer Iden 
tifier (“ID) 1422a, a Percentage Acceptance Rate of Tasks 
Performed 1422b that reflects the percentage of tasks per 
formed by the task performer that have ultimately been 
accepted by a task requester, an Average Task Completion 
Time 1422c that reflects the average amount of time used by 
the task performer to complete a task after it has been 
assigned, Qualifications Held by Task Performer 1422d that 
reflects qualifications held by the task performer, Keywords 
Searched by Task Performer 1422e that includes one or more 
keywords searched by the task performer, and Average Price 
of Tasks Performed 1422f that reflects the average price of 
tasks performed by the task performer. In some embodiments, 
at least some of the values shown in the table will reflect 
Summary information about task performers over predeter 
mined time intervals, such as to reflect an average task price 
for tasks performed during the last day, week, month, etc. If 
so, the illustrated information may tend to reflect the current 
interests, preferences, work patterns, etc. of task performers. 
Rows 1424a-1424f of table 1420 each include information 

about a single task performer. For example, row 1424a 
describes task performer A, who has an average task accep 
tance rate of 85% (e.g., that the results of 85% of the tasks 
completed by task performer A have been accepted by their 
associated task requesters) and an average task completion 
time of 35 minutes (e.g., task performer Aspends on average 
35 minutes completing a task after it is assigned to him/her). 
Task performer A also holds qualifications GTO. GET, and 
IRQ, has searched the keywords “translation”, “German'. 
“English', and “image recognition” (e.g., at least a minimum 
number of times, such as one or more, during a prior period of 
time), and performs tasks that on average pay a price of S9.25. 
Column 1422g and row 1424i reflect that one or more 

additional columns (to reflect one or more of various other 
types of task performer-related information) and/or rows of 
data (to reflect one or more additional task performers) may 
be represented in other embodiments, and some of the 
example data shown (e.g., percentage acceptance rate) may 
instead not be used in other embodiments. In some cases, for 
example, task performer-related information may include 
details regarding one or more devices (e.g., mobile comput 
ing and/or communication devices) used by a task performer 
to perform tasks, such as to indicate display characteristics, 
bandwidth limits, device capabilities (e.g., an included cam 
era with a specified resolution), associated data usage service 
plan, geographic location (e.g., as reported by a geolocation 
enabled mobile computing device), etc. 

Based on the information in table 1420, recommendations 
of some of the available tasks shown in rows 1406a-1406g of 
FIG. 14A may be generated for one or more of the illustrated 
task performers in various ways. For example, available task 
6 (shown in row 1406b of FIG. 14A) may be recommended to 
task performer H (shown in row 1424 h) because he has pre 
viously performed a keyword search (for the keyword “tran 
scription') which partially matches the keyword (“audio tran 
scription') associated with available task 6 and/or because he 
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holds the ATO (Audio Transcription Qualification') qualifi 
cation indicated for available task 6. In addition, some 
embodiments may recommend tasks based on task performer 
attributes that are specified by and/or inferred for task 
requesters who submit the tasks. For example, task requester 
FFF who submitted available task 11 (shown in row 1406e of 
FIG. 14A) may specify a preference or requirement that avail 
able task 11 be performed by a task performer with an average 
task acceptance rate of at least 90%. If so, task performers A, 
B, C, and G, shown in rows 1424a, 1424b, 1424c, and 1424g. 
respectively, all may potentially have task 11 recommended 
to them, as they all have indicated some interest in tasks 
similar to task 11, Such as based on use of similar keywords in 
this example (e.g., keywords they have searched, by perform 
ing tasks having the same or similar keywords, etc.). How 
ever, only task performer G has an average task acceptance 
rate that meets or exceeds the indicated average task accep 
tance rate of 90%, and thus only task performer G will have 
task 11 be recommended in this example. 

FIG. 14D illustrates examples of additional types of task 
performer activity information in table 1430 that may be used 
to automatically generate task recommendations. The col 
umns 1432a-1432d of table 1430 include information about 
activities described in each of rows 1434a-1434m. In this 
example, the illustrated activities shown in table 1430 are 
associated with or related to a single task performer (e.g., by 
being performed by that task performer, performed by 
another user or system component with respect to the task 
performer, etc.). In the illustrated example, the activities are 
all associated with task performer A, and are listed in order of 
occurrence, such that later-listed activities (e.g., the activity 
of row 1434k) occurs laterintimethan earlier-listed activities 
(e.g., the activity of row 1434a). The illustrated information 
for each activity includes an Activity Identifier (“ID) 1432a 
that uniquely identifies a particular activity, Task Performer 
Activity 1432b that describes a type of the activity, and Asso 
ciated Data 1432c that includes data operated on, provided by, 
or otherwise associated with the performed activity. 
Rows 1434a-1434m of table 1430 each include informa 

tion about a distinct activity performed by task performer A. 
For example, row 1434a describes activity 1, which was a 
search by task performer A for available tasks that match 
specified keywords “translation German English”. Row 
1434d indicates that task performer Aaccepted an assignment 
of task 3 for performance. Row 1434e indicates that task 
performer A obtained qualification GET. Row 1434 findicates 
that task performer A submitted a result from performance of 
task 3. Row 1434g indicates that the result of performance of 
task 3 was rejected by its associated task requester. Row 
1434h indicates that task performer A performed a search for 
available tasks matching keywords in the string “image rec 
ognition' that also have an associated price of greater than 
S0.20. Row 1434i indicates that task performer A explicitly 
declined performance of task 9. Row 1434i indicates that task 
performer A provided an evaluation of task requester FFF, 
which included a rating of 3 out of 10. Rows 1434k-14341 
indicate that task performer A specified explicit preferences 
for tasks with prices greater than S0.10 and for tasks that are 
available for performance between the hours of 6 AM and 10 
AM, respectively. In some embodiments, such preferences 
may be specified as part of personal profile information that 
may be provided by a task performer. 
Column 1432d and row 1434m reflect that one or more 

additional columns (to reflect one or more of various other 
types of activity-related information, Such as time of perfor 
mance of a given activity) and/or rows of data (to reflect one 
or more additional activities) may be represented in other 
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embodiments, and some of the example data shown may 
instead not be used in other embodiments. 

Based on the information in table 1430, recommendations 
of some of the available tasks shown in rows 1406a-1406g of 
FIG. 14A may be generated for task performer A. In particu 
lar, tasks may be recommended to task performer Abased on 
information associated with previously performed activities, 
Such as performing tasks, performing searches, obtaining 
qualifications, providing feedback and other information, etc. 
For example, task performer A has previously performed two 
searches for tasks that include the keyword “image recogni 
tion,” shown in rows 1434b and 1434h, respectively. Based on 
this historical information, available tasks 2, 11, and/or 13 
shown in rows 1406a, 1406e, and 1406g of FIG. 14A, respec 
tively, may be recommended because they have keywords 
that are similar or identical to “image recognition. Similarly, 
other criteria (e.g., minimum and/or maximum price, quali 
fications required and/or preferred for task performance, task 
requester identity, etc.) Supplied as part of a previously per 
formed search may be utilized to identify available tasks. For 
example, the search shown in row 1434h specifies both key 
words (“image recognition') and a minimum task price of 
S0.20. Based on this activity, available task 11 (shown in row 
1406e of FIG. 14A) may be selected to be recommended, but 
not available tasks 2 or 13 (shown in rows 1406a and 1406g of 
FIG. 14A, respectively) because their price is too low and 
they are thus considered to be of lower likely interest to the 
task performer. In addition, tasks that are similar to task 1 
(e.g., available task 10 of row 1406d of FIG. 14A), to which 
the task performer A was assigned (as shown in row 1434c), 
may be recommended to task performer A. Furthermore, 
tasks that are similar to task 9 (available task 6 of row 1406b 
of FIG. 14A) may not be recommended to task performer A 
based on task performer A declining performance of task 9 
(shown in row 1434i), or tasks submitted by task requester 
FFF may not be recommended due to the relatively low rating 
from task performer A (shown in row 1434f). 

It will be appreciated that a variety of types of additional 
activities of a task performer may be used in at least some 
embodiments to assess likely interest or disinterest of the task 
performer in particular tasks or task attributes, including 
types of items purchased or otherwise acquired, types of 
information provided by the task performer (e.g., to reflect 
areas of interest and/or expertise), etc. In addition, in some 
embodiments information from multiple activities may be 
aggregated or otherwise combined when determining 
whether or not to recommend particular tasks to a task per 
former. For example, the rejection of the task performance 
results for task3 shown in row 1434g, taken together with the 
poor evaluation of task requester FFF (who submitted task 3) 
provided by task performer A shown in row 1434i, may 
indicate both that task requester FFF is unsatisfied with 
results submitted by task performer A and that task performer 
A is unsatisfied with the tasks submitted by task requester 
FFF or other actions of task requester FFF. Accordingly, 
recommendations for future available tasks submitted by task 
requester FFF may not be generated for task performer A. 

In some embodiments, the information utilized to make 
recommendations may further be weighted in various ways. 
For example, information about past activities may be 
weighted based on the age of the information, such that more 
recent information has a greater impact on the generation of 
recommendations than older information. Various age-based 
weighting schemes may be used, including linear (e.g., 
weight decreases linearly with age), exponential (e.g., weight 
decreases exponentially withage), etc. In other embodiments, 
information of different types may be weighted differently. 
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For example, certain activities performed by a task performer 
that tend to more strongly imply particular preferences and/or 
dislikes (e.g., explicit specification of preferences, such as is 
shown in rows 1434k-1434 of FIG. 14D) may be weighted 
more heavily than others (e.g., the performance of a single 
task, the rejection of results from a single task, etc.). Such 
weights may be determined in a variety of manners, including 
based on statistical analyses (e.g., such as the relative strength 
of correlations between various tracked information about 
task performers and/or task requesters), feedback provided by 
task performers or other users, etc. 

In addition, in Some embodiments, task recommendations 
may not be generated for a particular task performer until at 
least a predetermined quantity of information is available for 
a particular task performer. For example, a newly registered 
task performer may have only a minimal history of performed 
prior activities, such that insufficient information is available 
for generating recommendations for that task performer. 

In addition, in Some embodiments information about other 
related task performers may be used as part of generating task 
recommendations for a task performer. For example, the prior 
activities of task performer A (shown in FIG. 14D) may be 
compared to the prior activities of other task performers in 
order to automatically identify other task performers that are 
Sufficiently similar to task performer A (e.g., whose similarity 
exceeds a threshold, using one or more types of similarity 
measures as previously discussed). After other similar task 
performers have been identified, the prior activities of those 
similar task performers and other information about those 
task performers may be used to identify tasks that may be 
appropriate for those task performers. Those identified tasks 
may then be candidates for recommended tasks for task per 
former A. In this manner, for example, a new task performer 
that has not yet performed any tasks may nonetheless have 
relevant tasks automatically identified and recommended if 
other information about the new task performer is available to 
identify other similar task performers. 

FIG. 14E illustrates an example of a user interface display 
for providing task recommendations to a task performer user, 
which in this example occurs while the task performer user is 
searching and/or browsing for available tasks. In particular, 
an example display screen or page 1450 includes a welcome 
message 1458 indicating that the display 1450 is customized 
for aparticular task performer (task performer A, in this case). 
The display may be provided by, for example, an executing 
embodiment of the TFF system, such as based on information 
provided at least in part by a Matching Manager module. The 
display 1450 also includes a search control area 1460 that the 
task performer user may use to specify search criteria (e.g., 
one or more keywords, minimum price, qualifications, etc.) 
for use in searching for tasks matching the provided criteria. 
The display 1450 further includes a recommendations sec 

tion 1470 that includes one or more descriptions of available 
tasks 1472a-1472b being recommended for task performer A, 
along with a user-selectable control 1474 that the task per 
former may use to obtain information about additional rec 
ommended tasks. In this example, the illustrated descriptions 
of the available tasks include various information, including a 
brief textual description of the tasks, an indication of the 
identity of the task requester that Submitted the tasks, an 
expiration date of the tasks, a reward that the task performer 
will be paid for the successful completion of one of the tasks, 
and the number of such tasks available for performance. As 
described in greater detail elsewhere, the illustrated task rec 
ommendations may be generated based on information about 
task performer A, other task performers, task requesters, and/ 
or the operation of an embodiment of the TFF system. 
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In this example, the display 1450 further includes a 

recently added task section 1480 that includes descriptions of 
available tasks 1482a-1482b that have been recently (e.g., 
within the last hour) submitted by task requesters. The task 
descriptions are similar to the descriptions of available tasks 
1472a-1472b, along with a user-selectable control 1484 that 
the task performer may use to obtain information about addi 
tional recently added tasks. In this manner, recently added 
tasks may be conveniently displayed in a single region of 
display 1450, such that the task performer user may browse 
only relatively new tasks if they so desire. In addition, the 
display 1450 further includes an all available task section 
1490 that includes one or more descriptions of available tasks 
1492a-1492c similar to the descriptions of available tasks 
1472a-1472b, along with a user-selectable control 1494 that 
the task performer may utilize to obtain information about 
additional available tasks. In other embodiments, information 
about task recommendations may be used in other manners, 
Such as to rank the list of available tasks (e.g., so that both 
recommended and non-recommended tasks may be listed, but 
with at least some of the recommended tasks shown earlier 
and/or more prominently than non-recommended tasks) and/ 
or of recently added tasks. In addition, as previously noted, in 
Some embodiments additional information may be provided 
to indicate a degree of relevance or other appropriateness of at 
least some of the displayed tasks for the task performer user, 
Such as may be based at least in part on a degree of appropri 
ateness determined for the tasks as part of the automated task 
recommendation generation process. 

In this example, several user-selectable navigation tab con 
trols are also shown to allow a task performer to view other 
available information in the system, such as information 
regarding available tasks via the Tasks tab 1454, information 
regarding the task performer user's current qualifications or 
Some or all available qualifications (e.g., by searching or 
browsing) via the Qualifications tab 1456, and overview 
information regarding the task performer user's account or 
other status via the My Home tab 1452. In other embodi 
ments, task recommendations may also be provided via other 
user interface displays, Such as in the context of viewing 
and/or providing information about the task performer user's 
account. Also, while not illustrated here, in some embodi 
ments the display may further include one or more other 
user-selectable controls for browsing available tasks, such as 
by selecting one or more task categories or task types. 
As previously noted, the illustrated descriptions of avail 

able tasks presented as part of the recommendations section 
1470, the recently added tasks section 1480, and the all avail 
able tasks section 1490 may be presented in various ways. In 
Some embodiments, multiple descriptions of available tasks 
may be ordered and/or ranked based on determined prefer 
ences of the task performer user currently viewing the display 
1450, such that the descriptions of available tasks are pre 
sented in decreasing or non-increasing order of appropriate 
ness for the task performer. As such, even tasks that are not 
explicitly labeled or otherwise indicated as recommended 
(such as tasks described in the context of the all available 
tasks section 1490) may be presented (possibly without the 
knowledge of the task performer) in Such a manner that the 
tasks more likely to be of interest to the task performer are 
presented first. In other embodiments, multiple descriptions 
of available tasks may be ordered in other ways, including by 
age (e.g., more recently Submitted tasks being presented 
before less recently Submitted tasks), lexicographic ordering 
(e.g., by task description, tasks requester name, etc.), etc. In 
addition, in Some embodiments, the ordering of presented 
tasks may be user-selected, such that the task performer view 
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ing the display may select an ordering (e.g., age, lexico 
graphic, etc.) to be applied to a particular listing of tasks. 

In addition, while the illustrated example display 1450 is 
customized for a particular task performer whose identity is 
known in this example (e.g., because the task performer user 
previously signed in or otherwise provided identification and/ 
or authentication information), in some embodiments such a 
user interface display may be customized for users whose 
identities are not known. For example, the techniques 
described herein may be similarly used to generate recom 
mendations based on information tracked about anonymous 
users (e.g., by the use of cookies or other mechanisms known 
in the art) based on activities performed via a provided user 
interface display, including searching, browsing, etc. In other 
embodiments, other mechanisms for providing task recom 
mendations to task performers may be utilized. For example, 
Some embodiments may “push’ task recommendations as 
they are generated to task performers by sending one or more 
emails, text messages, instant messages, SMS messages, Web 
pages, RSS feed communications, etc. In some cases, the 
particular mechanism used to notify task performer users of 
recommendations may be user-selectable (e.g., specified by 
each task performer when providing personal and/or profile 
information about themselves) and/or automatically deter 
mined based on information tracked about each task per 
former (e.g., whether the task performer has been utilizing a 
mobile device such a cellular telephone to obtain information 
about available tasks). 

FIG. 3 illustrates a server computing system 300 suitable 
for executing an embodiment of the TFF system facility that 
provides an electronic marketplace for human performance 
tasks, as well as various task requester computing systems 
350, task performer computing systems 370, and other com 
puting systems 390. In the illustrated embodiment, the server 
computing system 300 includes a CPU 305, various I/O 
devices 310, storage 320, and memory 330. The I/O devices 
include a display 311, a network connection 312, a computer 
readable media drive 313, and other I/O devices 315. 
An embodiment of the TFF system 340 is executing in 

memory, and it interacts with the other computing systems 
over the network 380 using the network connection 312 (e.g., 
via the Internet and/or the World Wide Web). In particular, 
users of task requester computing systems 350 may interact 
with the TFF system in order to provide information about 
available tasks to be performed, such as by using application 
program 359 executing in memory 357 to send stored task 
information 355 (e.g., information about the task, any asso 
ciated criteria, any reward for Successful performance, etc.) 
and related information 356 (e.g., information to be analyzed 
by human task performers as part of the tasks) on storage 354. 
Human task performer users similarly use task performer 
computing systems 370 to interact with the TFF system, such 
as via a program 379 (e.g., a Web browser) in memory 377 to 
programmatically or interactively obtain information about 
available tasks and provide results information for performed 
tasks. When information is received at the computing system 
370 about available tasks, the information is stored in this 
example embodiment with current task information 375 in 
storage 374 (e.g., temporarily until performance of the task is 
completed). 
The TFF system and its modules (not shown) may also 

access and use various task-related and user-related informa 
tion on storage 320 or elsewhere, such as information stored 
in one or more databases 321. In addition, in some embodi 
ments the TFF system may also interact with other optional 
systems 332 executing in memory 330 and/or other optional 
computing systems 390 to perform additional related func 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

24 
tionality, Such as to perform payment processing in order to 
provide payments to human task performers on behalf of task 
requesters and/or to obtain qualification information from 
third-party qualification issuing authorities. 

Those skilled in the art will appreciate that computing 
systems 300,350,370 and 390 are merely illustrative and are 
not intended to limit the scope of the present invention. The 
TFF system may instead be executed by multiple interacting 
computing systems or devices, and computing system 300 
may be connected to other devices that are not illustrated, 
including through one or more networks Such as the Internet 
or via the World Wide Web (“Web”). More generally, a “cli 
ent’ or “server” computing system or device may comprise 
any combination of hardware or software that can interact, 
including (without limitation) desktop or other computers, 
network devices, PDAs, cellphones, wireless phones, pagers, 
electronic organizers, Internet appliances, television-based 
systems (e.g., using set-top boxes and/or personal/digital 
Video recorders), and various other consumer products that 
include appropriate inter-communication capabilities. In 
addition, the functionality provided by the discussed TFF 
system modules may in Some embodiments be combined in 
fewer modules or distributed in additional modules. Simi 
larly, in some embodiments the functionality of some of the 
modules may not be provided as part of the TFF systemand/or 
other additional functionality may be available. 

Those skilled in the art will also appreciate that, while 
various items are discussed or illustrated as being stored in 
memory or on storage while being used, these items or por 
tions of them can be transferred between memory and other 
storage devices for purposes of memory management and 
data integrity. Alternatively, in other embodiments some or all 
of the Software modules and/or components may execute in 
memory on another device and communicate with the illus 
trated computing system via inter-computer communication. 
Some or all of the system modules and/or data structures may 
also be stored (e.g., as Software instructions or structured 
data) on a computer-readable medium, Such as a hard disk, a 
memory, a network, or a portable media article to be read by 
an appropriate drive or via an appropriate connection. The 
system modules and data structures can also be transmitted 
via generated data signals (e.g., as part of a carrier wave or 
other analog or digital propagated signal) on a variety of 
computer-readable transmission mediums, including wire 
less-based and wired/cable-based mediums, and can take a 
variety of forms (e.g., as part of a single or multiplexed analog 
signal, or as multiple discrete digital packets or frames). Such 
computer program products may also take other forms in 
other embodiments. Accordingly, the present invention may 
be practiced with other computer system configurations. 
As previously noted, in at least some embodiments human 

task requesters Submittasks to the electronic marketplace that 
are available to be performed by human task performers. The 
types of tasks that can be Submitted and performed may vary 
in various embodiments. In particular, in some embodiments 
the tasks are each cognitive human performance tasks that use 
cognitive and/or other mental skills of human task perform 
ers, such as to use human judgment capabilities to form an 
opinion related to one or more Subjective bases, to use human 
discernment and/or perception skills to select information 
(e.g., by analyzing audio and/or video information, such as to 
perform pattern recognition), to use human reasoning skills 
(e.g., based on common-sense reasoning), etc. More gener 
ally, in at least some embodiments the tasks to be performed 
are human performance tasks that are selected based on their 
Susceptibility to performance by humans, whether because 
automated systems are not currently capable of performing 
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the tasks or because human task performers can perform the 
tasks more cheaply, rapidly, and/or accurately. For example, 
while automated text translation tools may translate text 
between languages at a limited level of proficiency, human 
translators with appropriate qualifications may be able to 
perform the translations with a significantly higher profi 
ciency level. In addition, in Some embodiments some or all of 
the tasks include questions to be answered by the task per 
formers, such as to select from an enumerated set of potential 
answers or to more generally generate an appropriate answer. 
The results of task performance can also take various forms in 
various embodiments, including answers to questions, a 
selection by a task performer of one or more options provided 
as part of the task, a manipulated form of information pro 
vided to the task performer, a categorization or other analysis 
of information provided to the task performer, etc. Additional 
information regarding tasks and task results is discussed else 
where. 

For illustrative purposes, some embodiments are described 
below in which a specific form of electronic marketplace 
provides various specific types of capabilities and function 
alities with respect to various specific types of tasks, and 
interacts with task requesters and task performers in specific 
types of ways. However, those skilled in the art will appreci 
ate that the techniques of the invention can be used in a wide 
variety of other situations, including with other types of tasks, 
with types of programmatic interfaces and/or access mecha 
nisms that do not use Web services, and in situations other 
than with an electronic marketplace, and that the invention is 
not limited to the exemplary details provided. 

FIGS. 2A-2G illustrate examples of programmatic mes 
sages used to interact with an example embodiment of an 
electronic marketplace for human performance tasks, with 
the message contents formatted in XML to use various 
example types of XML tags. In other embodiments, similar 
types of information could be formatted in other ways, and a 
variety of additional types of messages may similarly be used 
to provide other types of information and obtain other types of 
functionality from the electronic marketplace. 

In particular, FIG. 2A illustrates an example of a task 
Submission message that a task requester can programmati 
cally provide to the electronic marketplace in order to 
describe a task that is available to be performed. In this 
example, the task is of a type identified by the task requester 
as being “ImageOhoice” (as shown in line 5). Such as based on 
a previous specification by the task requester of that task type 
or instead based on a predefined type of task provided by the 
electronic marketplace. The task in this example involves 
answering the question of which one of 4 specified photo 
graphs best shows a specified subject (which in this example 
is a business in Seattle by the name of “Wildboar Tavern, as 
indicated in lines 30-37), with the answer being the selected 
photograph. The task may be, for example, one of thousands 
or millions of related tasks for a task requester who is creating 
a directory of businesses with associated photographs. As 
discussed in greater detail later, FIG. 12A illustrates an alter 
native example of encoding task information for a similar 
type of task. 

In this example, the message identifies the task requester in 
line 2 of the message as having an ID of “BarnabyPhoto’, 
specifies details regarding the task in lines 29-44, and speci 
fies information in lines 4-28 regarding criteria and other 
associated information for the task. A verbal description of 
the task is provided in lines 7-8, an indication of payment 
compensation for Successful performance of the task is pro 
vided in lines 9-12 (which in this example is 6 cents, to be 
provided to the task performer after approval of the results of 
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task performance by the task requester), and an estimate of 
the time needed to complete the task is indicated in line 13 to 
be 30 seconds. The message also indicates various criteria in 
lines 17-23 regarding task performers who are allowed to 
perform the task, which in this example does not include any 
specific qualification criteria (as shown in line 22) or any 
specific task performers who are identified as being allowed 
to perform the task (as shown in line 18), but does specify one 
task performer in lines 19-21 who is excluded from perform 
ing the task. Timeout information in lines 24-27 indicates that 
the task will remain open for performance for 172,800 sec 
onds (or 48 hours), but that an assignment of the task to a task 
performer will be kept open for only 60 seconds before the 
task becomes available to others. The message further indi 
cates in lines 39-42 the Supplied photographs to be analyzed, 
and in lines 15-16 indicates an application that will provide 
functionality for comparing the images (e.g., by displaying all 
four photographs along with a control for indicating which 
photograph was selected). In response to Submitting this mes 
sage, the task requester receives a message (not shown) indi 
cating that the task information was received and including a 
unique task ID of “109234875” that was generated for refer 
encing the task. 

FIG. 2B illustrates an example message that a task 
requester may programmatically Supply to the electronic 
marketplace in order to determine the status of various tasks 
previously Submitted by the task requester. In this example, 
the previously discussed task requester whose ID is “Barn 
abyPhoto’ has supplied previous tasks that were also of type 
“ImageOhoice', and is gathering information about the per 
formance of those tasks. The message in this example iden 
tifies the task requester in line 2, and lines 3-11 indicate to 
perform a search and provide information about tasks of type 
“ImageOhoice” that have been submitted by the task 
requester and that have been completed. In response, the task 
requester will receive a message (not shown) including infor 
mation about each of the tasks matching those specified cri 
teria. 

FIG. 2C illustrates an example message that is later pro 
vided to the task requester to give task results from perfor 
mance of the task illustrated in FIG. 2A, such as after receiv 
ing a similar message from a task performer to whom the task 
was assigned. In particular, line 3 of this example message 
indicates the task ID for the task to which the results corre 
spond, line 5 identifies the task performer as being “BestMan 
Bryan', and in line 6 indicates that the task performance has 
been completed. Lines 7-10 indicate the actual results of the 
task, which in this example includes an indication of a par 
ticular photograph that was selected, as well as a correspond 
ing ID Supplied by the task requester for the business being 
identified (in line 31 of the message illustrated in FIG. 2A). 

FIG. 2D next illustrates an example message sent back to 
the electronic marketplace from the task requester to indicate 
that the results are acceptable by closing the task, which in 
this example triggers the payment of 6 cents to be provided to 
the human performer for the task performance. If the task 
requester had instead been unsatisfied with the results, the 
task requester could have rejected the prior performance 
result and instead made the task again available for perfor 
mance to other task performers. 

FIGS. 2E-2G next illustrate examples of some messages 
that are programmatically exchanged with a task performer in 
order to identify and perform tasks of interest. In particular, 
FIG. 2E illustrates an example message that a task performer 
can send to the electronic marketplace in order to identify 
available tasks, such as by indicating in lines 2-5 of this 
example message to perform a search for all tasks that are 
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open and available, and to rank the available types of tasks by 
the number of each type that are available. 

In response, the electronic marketplace may provide an 
example message as illustrated in FIG. 2F, which indicates 
two types of available tasks. In this example, lines 3-6 of the 
message indicate that there are 400 available tasks related to 
selecting photographs or other images (e.g., to match them to 
business locations), and lines 7-10 of the message indicate 
that there 80 available tasks related to translating text between 
French and English. In some embodiments, all available tasks 
may be indicated to the task performer regardless of the 
qualifications of the performer, while in other embodiments 
only available tasks for which the performer is qualified and/ 
or which the performer is authorized to access may be indi 
cated (e.g., if the performer in this example has a previously 
established associated qualification of having French to 
English translation abilities). 

FIG. 2G then illustrates an example message that a human 
task performer can use to request that an available task be 
assigned to them. While in Some situations a human task 
performer may identify one or more specific tasks of interest 
(e.g., by the task IDs of those tasks), in this example the 
human task performer indicates an available task by specify 
ing criteria related to the task. In particular, this example 
message requests in lines 3-10 to assign and lock one of the 
open tasks for selecting images, and in particular to rank tasks 
of that type by their creation date so as to select the oldest 
available task of that type. After information about the task is 
provided to the human task performer (such as in a message 
similar to that of FIG. 2A), the human task performer can 
make an appropriate selection and provide results of task 
performance to the electronic marketplace (such as in a 
response message similar to that of FIG.2C). It will be appar 
ent that a variety of other types of messages could similarly be 
exchanged for various other types of functionality and using 
various other formats, and that similar types of messages 
could be used for a wide variety of types of tasks. 

FIGS. 4A and 4B are a flow diagram of an embodiment of 
a Task Fulfillment Facilitator routine 400. The routine may, 
for example, be provided by execution of an embodiment of 
the TFF system 130 of FIGS. 1A and 1B and/or of TFF system 
340 of FIG. 3, such as to in this illustrated embodiment 
provide an electronic marketplace for human performance 
tasks by interacting with task requesters and task performers 
as appropriate to facilitate performance of tasks, as well as 
optionally to interact with other third-party systems as appro 
priate. 
The routine begins in step 405, where an indication is 

received of information or a request, and in step 410 deter 
mines whether the sender of the information or request is 
authorized to perform requests of that type or provide infor 
mation of that type, Such as based on previously defined 
access controls for specific users or types of users. If the 
routine identifies the sender as authorized in step 415, the 
routine continues to step 420 to determine whether the 
received indication was a request to Submit a task. If so, the 
routine continues to step 425 to store task information 
received in step 405, including any task criteria related to task 
performance, information about any associated rewards for 
performance of the task, and any associated information to be 
analyzed or manipulated as part of the task. 
The routine then continues to step 430 to determine 

whether to perform automated matching to identify task per 
formers who are appropriate to perform the task, such as 
based on the type of task Submitted and/or an explicit request 
by the submitter of the task, although in other embodiments 
Such automated matching functionality may not be provided. 
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In the illustrated embodiment, if automated matching is to be 
performed, the routine continues to step 435 to execute an 
Automated Matcher routine, and in step 440 then receives 
identifications from the Automated Matcher routine of any 
identified task performers. The routine then notifies those 
identified task performers of the task in an appropriate man 
ner (e.g., based on previously specified user preferences for 
those task performers). After step 440, or if it was instead 
determined in step 430 that automated matching was not to be 
performed, the routine continues to step 490. 

If it was instead determined in step 420 that the received 
indication was not to Submit a task, the routine continues 
instead to step 445 to determine whether a request was 
received to perform an update for an existing task, and if so 
continues to step 450 to perform the update as appropriate. 
Such updates may take a variety of forms, such as to modify 
information about or delete a pending task that has not been 
performed, to perform an indicated activity related to a task 
(e.g., to cause areward to be provided to a task performer after 
the task requester has reviewed and accepted the task results), 
etc. If it was instead determined in step 445 that the received 
indication was not to update an existing task, the routine 
continues to step 455 to determine whether the received indi 
cation was a request for information about one or more tasks 
and/or one or more users, such as for a search or browse 
request, a request for detailed information about a particular 
task or user, a request for Summary or aggregate information 
about some or all types of tasks and/or users, etc. If so, the 
routine continues to step 460 to identify and obtain the 
requested information, and then continues to step 462 to 
determine whether the indicated recipient of the information 
is authorized to receive all of the obtained information, such 
as based on access controls associated with any aspects or 
elements of the obtained information (although in other 
embodiments the access determination may be made before 
or as part of the obtaining of the information). In step 464, the 
routine then removes any information for which the recipient 
is not authorized, and in step 466 sends any remaining infor 
mation to the recipient. In some embodiments, indications 
may be provided to the recipient of any removed information 
for which they were not authorized, while in other embodi 
ments such indications may not be provided. After steps 450 
or 466, the routine continues to step 490. 

If it was instead determined in step 455 that the received 
indication was not a request for information about tasks or 
users, the routine continues instead to step 470 to determine 
whether the received indication was a request from a task 
performer to perform an indicated task. If so, the routine 
continues to step 471 to retrieve and provide information 
about the task to the task performer in an appropriate manner 
(e.g., in a manner specified for the task), and in step 473 
obtains results of performance of the task by the task per 
former. In step 475, the routine then determines whether to 
immediately send the task results to the task requester, Such as 
based on information associated with the task and/or user 
preferences for the task requester. If so, the routine continues 
to step 477 to send the results. After step 477, or if it was 
instead determined in step 475 not to send the results to the 
task requester at this time, the routine continues to step 479 to 
optionally provide any reward associated with the task to the 
task performer in accordance with the task information, Such 
as if such rewards are to be provided automatically upon 
receipt of the task results or instead if the task results satisfy 
any automatically verifiable criteria specified for the task that 
trigger the providing of the reward. After step 479, the routine 
continues to step 490. 
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While the illustrated embodiment indicates a synchronous 
flow in which the routine waits for and obtains task results in 
step 473 after sending the task information in step 471, in 
other embodiments the routine could be structured in other 
manners, such as to continue with other processing while 
waiting for task results (if any) to be sent. In addition, in some 
situations task performers may not provide task results for a 
task after they accept an assignment to perform the task, 
which may be indicated to the routine in an explicit message 
from the task performer that the task performer is abandoning 
or withdrawing from task performance or instead by not 
receiving task results within a specified period of time, and if 
so the routine would continue to handle other task-related 
requests and information. In addition, while not illustrated 
here, in other embodiments various types of notifications may 
be sent to task requesters related to their Submitted tasks, such 
as whena task is assigned to a task performer for performance 
and/or when an assigned task is withdrawn from a task per 
former who has not completed the performance. 

If it was instead determined in step 470 that the received 
indication was not to perform a task, the routine continues 
instead to step 480 to determine whether the received indica 
tion is to request or specify information related to user quali 
fications, and if so continues to step 482 to execute a Quali 
fication Manager routine to handle the qualification-related 
activities. If it was instead determined in step 480 that the 
received indication was not to request or specify qualifica 
tion-related information, the routine continues instead to step 
484 to determine whether information or a request was 
received related to corroboration of user qualifications or 
other user information, and if so continues to step 486 to 
execute an Information Corroboration Manager routine to 
handle the corroboration-related activities. If it was instead 
determined in step 484 that the received indication was not 
related to corroboration, the routine continues instead to step 
488 to perform another indicated operation as appropriate, 
Such as from a task performer indicating a withdrawal from or 
abandonment of an assignment to perform a task, to specify 
various types of user information (e.g., information related to 
a user's identity or attributes, information related to an 
account of a user with the TFF system, information related to 
specifying access controls for information and/or functional 
ity, administrative requests related to system operations, 
requests for information related to monitoring performance 
of tasks or other operations of the system, etc.). 

After steps 482, 486, or 488, the routine continues to step 
490 to execute an Activity Tracking Manager routine to log 
information about activities that have occurred and to gener 
ate various types of review and Summary aggregate informa 
tion for the system related to tasks and users. After step 490, 
the routine continues to step 492 to perform any additional 
housekeeping operations, such as to take appropriate actions 
when events do not occur within specified periods of time 
(e.g., to withdraw assigned tasks from task performers who 
do not timely perform the tasks, to provide rewards to task 
performers for tasks that they have performed when task 
requesters do not timely reject the task results provided by the 
task performers, etc.). After step 492, the routine continues to 
step 495 to determine whether to continue. If so, or if it was 
determined in step 415 that the sender was not authorized, the 
routine returns to step 405, and if not continues to step 499 
and ends. While the illustrated embodiment may include 
tasks being specified one at a time, in other embodiments 
tasks may instead be specified in other manners, such as to 
allow multiple tasks to be Submitted together (e.g., to allow 
for batch processing), whether or not those tasks are related to 
each other. 
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FIG. 5 is a flow chart of an embodiment of a Qualification 

Manager routine 500. The routine may, for example, be pro 
vided by execution of an embodiment of the User Qualifica 
tion Manager module 133 of FIG. 1B, such as to receive 
information related to user qualifications and handle the 
information as appropriate. 
The routine begins in step 505, where an indication is 

received of information or a request related to user qualifica 
tions. In step 510, the routine then determines whether the 
received indication was a request from a user to define a new 
type of qualification for use with the system, Such as for use 
by that user and/or other indicated users (or all users). If so, 
the routine continues to step 515 to obtain various informa 
tion about the new qualification type and to store it for later 
use. As discussed in greater detail elsewhere. Such qualifica 
tion types may include a unique name, indications of one or 
more entities authorized to issue qualifications of that type, 
indications of a rating scale for how qualifications of that type 
may be rated, an indication of a particular system at which the 
qualification type is defined, (e.g., the TFF system), etc. 

If it was instead determined in step 510 that the received 
indication was not a request to define a new type of qualifi 
cation, the routine continues instead to step 520 to determine 
whether the received indication was a request to specify a 
particular qualification for a particular user, Such as from an 
issuing entity for qualifications of that type. As discussed in 
greater detail elsewhere, in some embodiments any user is 
allowed to author any qualification for any user (including 
themselves), with other corroborative and/or reputational 
informationable to be used to determine how much weight to 
give to a particular qualification. If it is determined in step 520 
that the received indication was related to specifying a quali 
fication, the routine continues to step 525 to obtain the 
received qualification information and to store it for the indi 
cated user. As discussed in greater detail elsewhere. Such 
qualifications may include an indication of a qualification 
type for the qualification, of a rating or value for the qualifi 
cation, the issuer of the qualification, an indication of a par 
ticular system that stores the qualification (e.g., the TFF sys 
tem), etc. After step 525, a determination is made in step 530 
whether to attempt to corroborate the qualification informa 
tion at this time. Such as based on other information that may 
serve as evidence of the accuracy or validity of the qualifica 
tion. If so, the routine continues in step 535 to execute Infor 
mation Corroboration Manager routine 535, and if not con 
tinues to step 599. In other embodiments, such corroboration 
functionality may not be provided or may be performed at 
other times. 

If it was instead determined in step 520 that the received 
indication was not a request to specify a qualification for a 
user, the routine continues instead to step 590 to perform 
another indicated operation as appropriate, such as to update 
information about or remove existing qualifications, or to 
provide information about user qualifications to a user or 
other system. In addition, in Some embodiments the routine 
may issue qualifications to at least some users, such as based 
on past activities of the user with regard to the TFF system 
that had been tracked. Such as automatically (e.g., on a peri 
odic basis) and/or in response to a received request from a 
user to issue one or more qualifications of a specified type for 
one or more specified user based on specified types of tracked 
activity, and if so could perform such qualification issuance in 
step 590. After steps 515,535, or 590, the routine continues to 
step 599 and ends. While the illustrated embodiment may 
include qualifications and qualification type definitions being 
specified one at a time, in other embodiments qualifications 
and/or qualification type definitions may instead be specified 
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in other manners, such as to allow multiple qualifications 
and/or qualification type definitions to be submitted together 
(e.g., to allow for batch processing). 

FIG. 6 is a flow diagram of an embodiment of an Informa 
tion Corroboration Manager routine 600. The routine may, for 
example, be provided by execution of an embodiment of the 
User Information Corroboration Manager module 137 of 
FIG. 1B, such as to receive information and requests related 
to corroborating user qualifications and other types of user 
information, and to respond as appropriate. 
The routine begins at step 605, where an indication is 

received of a corroboration request or of corroborative infor 
mation for a specified type of user information. In step 610, 
the routine determines whether corroborative information 
was received. Such as for a particular user qualification or 
other piece of user information. If so, the routine continues to 
step 615 to associate the corroborative information with the 
user qualification or other user information that it corrobo 
rates, such as for later presentation to others along with that 
user information to allow the recipient to assess its credibility. 

The routine then continues to step 620 to determine 
whether to automatically assess a degree of corroboration 
provided by the corroborative information if possible, 
although in some embodiments such automatic assessment 
functionality may not be provided. In the illustrated embodi 
ment, if the corroboration is to be automatically assessed, the 
routine continues in step 625 to analyze information about the 
corroborative information in order to assess a degree of cor 
roboration that the information provides for the user qualifi 
cation or other information to which the corroborative infor 
mation applies. For example, the analysis may be based at 
least in part on the type of corroborative information and 
indicators about the reliability of that information, such as the 
Source of the information (and other associated information 
about the source, such as a reputation of the Source). After 
step 625, the routine continues to step 630 to optionally 
combine the assessed degree of corroboration for the newly 
received corroborative information with any other corrobo 
rative information for each user qualification or other user 
information to which it applies in order to assess an overall 
degree of corroboration for those user qualifications or other 
user information, such as by using any of various information 
combination techniques (e.g., averaging, weighted averag 
ing, etc.). 

If it was instead determined in step 610 that the received 
indication was not corroborative information, the routine 
continues instead to step 635 to determine whether a request 
was received to attempt to perform corroboration for indi 
cated user information at this time, although in other embodi 
ments such requests may not be handled. In the illustrated 
embodiment, if a corroboration-related request was received, 
the routine continues to step 640 to attempt to obtain appro 
priate corroborative information, and if it is determined in 
step 645 that it was obtained, the routine returns to step 615 to 
process the corroborative information. Attempts to obtain 
corroborative information may be performed in a variety of 
ways, such as based on the type of information to be corrobo 
rated (e.g., attempting to corroborate a user's identity based 
on querying the user to provide evidence of the identity in 
various forms, attempting to corroborate a qualification of the 
user by testing the user with respect to that qualification, 
attempting to obtain information from a third party that may 
have additional related information, etc.). 

If it was instead determined in step 635 that a corrobora 
tion-related request was not received, the routine continues 
instead to step 690 to perform another indicated operation 
related to corroboration as appropriate. Such as to provide 
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corroborative information or an assessed degree of corrobo 
ration to users or other systems. After steps 630 or 690, or if 
it was instead determined in step 620 not to assess the degree 
of corroboration or in step 645 that corroborated information 
was not obtained, the routine continues to step 699 and ends. 
While not illustrated here, in other embodiments additional 
types of functionality could be provided, such as to provide a 
response to the sender that provided the corroborative infor 
mation or corroboration-related request in step 605, such as to 
indicate the results of the analysis of provided corroborative 
information and/or the results of attempting to satisfy a 
received corroboration-related request. While the illustrated 
embodiment may include corroborative information being 
specified one piece at a time, in other embodiments corrobo 
rative information may instead be specified in other manners, 
such as to allow multiple pieces of corroborative information 
to be submitted together (e.g., to allow for batch processing). 

FIG. 7 is a flow diagram of an embodiment of an Activity 
Tracker routine 700. The routine may, for example, be pro 
vided by execution of an embodiment of the Activity Track 
ing Manager module 138 of FIG. 1B, such as to track user 
activities related to task performance. The routine begins at 
step 705, where an indication is received of one or more 
actions taken by task requesters and/or task performers since 
a last activity tracking analysis. The routine continues in step 
710 to store the activity information and to update quantita 
tive measurements and/or rankings for users that are affected 
by the indicated actions. The routine then continues to step 
799 and ends. In some embodiments, the routine may be 
executed at various times, such as periodically, in response to 
an activity to be tracked and/or in response to a request to 
perform the routine. 

FIG. 8 is a flow diagram of an Automated Matcher routine 
800. The routine receives indications of new task requests and 
attempts to automatically match the tasks to appropriate task 
performers. The routine may, for example, be provided by 
execution of an embodiment of the Task and User Matching 
Manager module 132 of FIG. 1B, such as to match tasks and 
task performers as appropriate. In some embodiments, the 
routine may be performed in response to receiving new Sub 
missions of some or all tasks and/or at other times (e.g., in 
response to requests to perform the matching). In addition, in 
Some times the automated matching may be performed in 
other ways, such as to receive an indication of one or more 
task performers (e.g., new task performers for the system) and 
to match appropriate tasks to those performers. 

In the illustrated embodiment, the routine begins at step 
805, where an indication is received of a new task or of a task 
performer user. In step 807, the routine determines whether 
an indication of a new task was received. If not, the routine 
continues to step 825 to execute an automated Recommen 
dation Generator routine for the task performeruser indicated 
in step 805, with an embodiment of an automated Recom 
mendation Generator routine described below with reference 
to FIG. 15. If it is instead determined in step 807 that an 
indication of a new task was received, the routine continues to 
step 810. In step 810, the routine identifies one or more task 
performers whose qualifications satisfy any qualification cri 
teria for the new task. In some embodiment the matching of 
qualifications may be performed without the routine under 
standing the meaning or context of the qualifications (e.g., 
based on identifying qualifications from task criteria and for 
task performers that are of the same qualification type and that 
have compatible values or ratings). Such as in embodiments in 
which the qualifications are of types defined by users. The 
routine then continues in step 815 to retrieve preference infor 
mation for the identified task performers to determine 
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whether and how to notify them of the new task. In step 820, 
the routine notifies the identified task performers of the new 
tasks in accordance with the preference information. While 
not illustrated here, in other embodiments the automated 
matcher Subroutine could further automatically assign new 
tasks to one or more human task performers as appropriate, 
Such as based on prior requests by the task performers. In 
addition, in Some embodiments the automated matcher rou 
tine may perform one or more of the indicated activities for a 
fee. Such as from the task requester who supplied the new task 
and/or the task performers who are notified of the task. After 
steps 820 or 825, the routine continues to step 899 and ends. 
While the illustrated embodiment may include tasks and tasks 
performers being matched one at a time, in other embodi 
ments tasks may be instead matched to task performers and/or 
task performers may instead be matched to tasks in various 
other manners, such as to allow multiple tasks and task per 
formers to be matched together (e.g., to allow for batch pro 
cessing). 

FIG. 15 is a flow diagram of an embodiment of a Recom 
mendation Generator routine 1500. The routine receives an 
indication of a task performer user and automatically gener 
ates task recommendations for that task performer user. The 
routine may be provided by, for example, execution of an 
embodiment of the Task and User Matching Manager module 
132 of FIG. 1B, such as to generate task recommendations for 
task performerusers as appropriate. In the illustrated embodi 
ment, the routine may be performed in response to a request 
from an embodiment of an Automated Matcher routine, such 
as the one described with reference to FIG. 8, while in other 
embodiments the routine may be performed in other ways 
and/or at other times. 

In the illustrated embodiment, the routine begins at step 
1505, where it receives an indication of a task performer user. 
The routine may also optionally receive various information 
about prior activities performed by the task performer user 
and other information about relevant attributes of the task 
performer user, or if not may retrieve Such information (not 
shown). As described in greater detail elsewhere, a variety of 
types of information may be tracked about a task performer 
user, including a record of tasks performed, qualifications 
obtained, and other activities (e.g., searches) performed by 
the task performer user, and may be stored in an activity log 
database 149 and/or other user information database 148 of 
FIG. 1B. The routine then proceeds to step 1510 to obtain 
information about available tasks to be performed, such as 
from the available tasks database 145 of FIG. 1B. In steps 
1515-1555, the routine then performs a loop in which it 
processes the multiple available tasks to identify available 
tasks that may be appropriate for performance by the indi 
cated task performer user based on various information, Such 
as about the indicated task performer user, other task per 
former users, and/or task requesters. In other embodiments, 
the routine may further be performed for multiple task per 
former users (e.g., all task performer users) in a concurrent 
manner (e.g., in parallel). 

After step 1510, the routine proceeds to step 1515 to select 
the next available task, being with the first. In step 1520, the 
routine then determines whether the task is sufficiently simi 
lar to at least one of the tasks previously performed by the 
indicated task performer user. Determining whether a given 
task is sufficiently similar to one or more other tasks may be 
accomplished in various ways, such as based on the number 
of task attributes between two tasks that are identical or 
otherwise match (e.g., approximately equivalent), the par 
ticular task attributes that match, etc. If it is determined in step 
1520 that the task is sufficiently similar to at least one of the 
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tasks previously performed by the indicated task performer 
user, the routine continues to step 1550 to identify the task as 
an appropriate task to recommend. Otherwise, the routine 
proceeds to step 1525 to determine if the current available 
task is appropriate to be recommended based on one or more 
other measures. In other embodiments, all possible measures 
may be applied to a task before determining whether it is 
appropriate. Such as by combining the results from the vari 
ous measures that are applied. 

In the illustrated embodiment, the routine determines in 
step 1525 whether the task has one or more keywords that 
match one or more keywords previously searched by the task 
performer user. Keyword matching may be performed in 
various ways, including exact matching or approximate 
matching (e.g., utilizing a scoring system that indicates a 
degree of similarity between keywords associated with the 
task and a particular search previously performed by the 
indicated task performer user). If it is determined that the task 
has one or more matching keywords, the routine continues to 
step 1550. Otherwise, the routine proceeds to step 1530. 

In step 1530, the routine identifies other task performer 
users that are related to the indicated current task performer 
user. Related task performer users may be identified in vari 
ous ways, including based on attributes and/or activities asso 
ciated with the related task performer users matching or oth 
erwise being similar to attributes and/or activities of the 
indicated task performer user. For example, two task per 
former users may be related if they have similar qualifica 
tions, live or work in the same geographic area, have previ 
ously performed similar searches, or have previously 
performed similar tasks. In step 1535, the routine retrieves 
information about tasks previously performed by the identi 
fied task performerusers. In step 1540, the routine determines 
whether the current selected task is sufficiently similar to at 
least one of the tasks previously performed by one of the 
identified task performer users. This determination may be 
accomplished in a manner similar to that described with ref 
erence to step 1520, above. In such a manner, tasks may be 
recommended for the indicated task performer user if they are 
similar to tasks performed by other task performer users that 
are in some way similar to the indicated task performer user. 
If it is determined that the task is sufficiently similar to at least 
one of the tasks performed by one of the identified related task 
performer users, the routine continues to step 1550, and oth 
erwise to step 1545. 

In step 1545, the routine determines whether the task has 
one or more attributes that are similar to other information 
related to the task performer user. Such information may 
include various attributes of the task performer user (e.g., 
qualifications, geographic location, etc.) and/or activities per 
formed by the task performer user (e.g., tasks viewed by the 
task performer user, feedback provided by a task performer 
user about tasks and/or task requesters, etc.). If it is deter 
mined that the task has one or more attributes that are similar 
to other information related to the task performer user, the 
routine continues to step 1550, and otherwise to step 1555. 

In step 1550, the routine identifies the current selected task 
as a task that may be appropriate for the task performer user 
to perform. The routine then continues to step 1555 and 
determines whether there are more available tasks to con 
sider. If so, the routine returns to step 1515 to select a next 
available task to consider. Otherwise, the routine continues to 
step 1560 and provides an indication of at least some of the 
appropriate tasks identified in step 1550, such as a predeter 
mined number or percentage of tasks. Providing indications 
of at least some of the appropriate tasks may include directly 
notifying the indicated task performer user and/or storing the 
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task recommendations such that they are available to be pro 
vided to the indicated task performer user at a future time 
(e.g., when they perform a search or other action indicating an 
interest in performing available tasks). After step 1560, the 
routine continues to step 1599 and returns. 
As previously noted, in other embodiments the routine may 

use additional information as a basis for generating recom 
mendations, such as information about task requesters and/or 
the electronic marketplace. For example, operators of the 
electronic marketplace may indicate that they prefer to 
increase task performance throughput (e.g., because there is a 
backlog of available tasks). In Such cases, task recommenda 
tions may be made to task performer users that are known or 
expected (based on previously performed tasks and/or other 
information) to be more likely to select and perform the tasks 
and/or generally faster or otherwise more efficient at perform 
ing the tasks (e.g., if a particular task is only recommended to 
a limited number, such as one, of task performer users at a 
time or during a particular period of time). Other factors 
related to the operation of an electronic marketplace may also 
be taken into account, Such as improving customer satisfac 
tion (e.g., based on reducing the number of complaints 
received from task requesters regarding perceived slowness 
on the part of task performer users), improving overall task 
performance quality (e.g., based on minimizing the number 
of rejected task performance results), increasing revenues/ 
profits, etc. In addition, task requester preferences or other 
criteria may also be identified and used in various ways. Such 
as based on activities performed by task requesters (e.g., 
rejecting particular task performance results) and/or explicit 
specification by the task requesters (e.g., a willingness to 
trade task performance results quality for speed, or vice 
Versa). 
As previously noted, a variety of types of tasks can be 

Submitted and performed in various embodiments, and may 
include tasks that involve a variety of types of activities by 
human task performers, such as analysis of one or more 
Supplied pieces of information (e.g., to translate a Supplied 
word or paragraph, to select which of several Supplied pho 
tographs best represents a specified Subject matter, or to iden 
tify whether a Supplied human signature is authentic, such as 
by comparison to a known sample and/or on another basis), or 
retrieval or identification of desired information. In some 
embodiments the tasks may each require little time of the 
human task performer (e.g., at most a few seconds), while in 
other embodiments tasks may be sufficiently complex to take 
significant amounts of time (e.g., hours or days). In addition, 
while in Some embodiments each of the tasks may be a cog 
nitive human performance task that uses cognitive and/or 
other mental capabilities of human task performers, in other 
embodiments some or all of the tasks may include physical 
activities by one or more human task performers (e.g., to take 
and Supply a specified type of picture), whether instead of or 
in addition to one or more cognitive or other mental activities 
of one or more human task performers. 

In addition, in some embodiments each task may be a 
stand-alone activity that is unrelated to other tasks, while in 
other embodiments some tasks may each be a small part of a 
larger collective, such as to allow a large number of unrelated 
human task performers to perform a time-consuming collec 
tive task in parallel in a very short time (e.g., without the 
individual task performers even being aware that the indi 
vidual tasks are part of a larger collective task). Such as in a 
manner analogous to grid computing. When individuals tasks 
are part of a larger collective task, a single task requester may 
in Some situations collect and aggregate or analyze the indi 
vidual results, while in other situations some or all of the 
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aggregation or analysis activities may instead be one or more 
other tasks made available through the electronic market 
place. Other information related to users performing tasks is 
included in pending commonly-owned U.S. patent applica 
tion Ser. No. 09/976,717, filed Oct. 12, 2001 and entitled “A 
Hybrid Machine/Human Computing Arrangement.” 
A non-exclusive list of examples of types of human per 

formance tasks that may be performed via the electronic 
marketplace include the following: translation or conversion 
of information of various forms (e.g., text, speech and other 
audio, images and other video, etc.) between languages and/ 
or information form (e.g., transcription of audio material); 
selection of one or more groups of visual information (e.g., 
photographs or other images) and/or audio information (e.g., 
Songs, Voice messages, etc.) that satisfy a specified criteria 
(e.g., to identify groups that are similar, that have specified 
characteristics, etc.); Supplying answers to specified ques 
tions (e.g., to obtain information for use in research, for 
marketing purposes, for use as feedback, for use with com 
puter-human interface and other types of user studies, for use 
as pre-release and/or post-release reviews of or reactions to 
products and/or content, etc.) and/or Supplying other types of 
specified information (e.g., a missing description for a speci 
fied item available from a Web store); outsourced tasks of 
Various types (e.g., engineering, marketing, sales, customer 
Support, etc.); and analysis of content of various forms of 
information to identify specified types of content (e.g., spam, 
pornography and other obscene or offensive material, etc.) 
and/or to otherwise categorize the information (e.g., accord 
ing to a predefined taxonomy; based on a determined source 
or other aspect of the information; etc.). When information is 
to be analyzed as part of a task, that information can be 
provided to a task performer in a variety of ways, such as from 
the TFF system along with other task-related information, by 
providing a link or other indicator to the task performer to 
allow the task performer to retrieve the information (e.g., 
from the TFF system, from the task requester for the task, 
from a location or source external to the TFF system, etc.). 
As one specific example, a task requester may Submit tasks 

on behalf of a store (e.g., a Web store) that each request at least 
two human task performers to Submit a specified type of data 
that is missing for one or more items offered by the store (e.g., 
performance specifications for a stereo). The first two human 
task performers that submit the same (or sufficiently similar) 
data for a task will each receive payment (e.g., S0.25), thus 
providing information with some degree of reliability in a 
manner that minimizes overhead for the task performers and 
the task requester. As another examples, tasks may include 
analyzing results of task performance from other task per 
formers, such as to corroborate or verify the accuracy or other 
aspect of interest of the results (e.g., to have a human task 
performer with a higher level or qualification and/or addi 
tional qualifications review the results from less-qualified 
task performers), to compare results from multiple task per 
formers for the same or related tasks (e.g., to compare per 
formance of human task performers to automated task per 
formers, such as for research purposes, or to compare 
performance of different groups of human task performers), 
to analyze results in an attempt to determine whether the task 
performer is human or not (e.g., for research purposes, or to 
verify or corroborate the identity and/or qualifications of a 
task performer), etc. 
As previously noted, in some embodiments a variety of 

types of user qualifications can be specified and used, and 
may further in Some embodiments each be associated with a 
specified qualification type. Such qualification types may 
include a variety of associated information in various 
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embodiments, including a name (e.g., for later reference pur 
poses), a rating scale to indicate allowed values (e.g., any 
floating point number, true/false, an enumerated ranked set of 
values, etc.), indications of one or more entities or entity types 
who may issue specific qualifications of the qualification type 
to users, expiration conditions (e.g., an expiration date/time) 
or other indications of how and when qualifications of the 
type are effective, an indication of the user (e.g., a unique user 
identifier) who specified the qualification type (e.g., to limit 
who can modify, delete and/or view information about the 
qualification type), etc. In some embodiments, each qualifi 
cation may be stored in or as part of a qualification data 
structure that may contain some orall of the indicated types of 
associated information, whether using a qualification data 
structure specific to a specified qualification type or indepen 
dent of any specific qualification type. In addition, for 
embodiments in which multiple instances or versions of the 
TFF system are operating, or in which other types of systems 
with overlapping types of functionality may interact, the 
specified qualification types may further have an associated 
indication of the system at which the qualification type is 
specified. Moreover, in some embodiments users may be 
allowed to define new qualification types for use within the 
system. 
As previously noted, task performer qualifications can also 

take various forms in various embodiments, including self 
assertions by a user of qualifications that they possess, 
human-generated ratings of human task performers by other 
humans based on prior task performances by the task per 
formers (e.g., feedback from task requesters who supplied the 
tasks and/or ratings by other reviewers of the past perfor 
mances), and credentials supplied by third-party authorities 
(e.g., educational degrees or other accomplishments from 
specified educational institutions, awards and other recogni 
tions from specified organizations or contests, recognitions of 
levels of training or knowledge, etc.). One form of credential 
that may be used in some embodiments is a reputation or other 
rating of a user that is Supplied by a third party as a service, 
Such as for a fee. A discussion of techniques related to gen 
erating and providing user rating information that could be 
used in some embodiments for user qualifications is included 
in pending commonly-owned U.S. patent application Ser. No. 
10/646,341, filed Aug. 22, 2003 and entitled “Managing Con 
tent Based On Reputation.” which is hereby incorporated by 
reference in its entirety. 

Task performer qualifications may also include various 
quantitative measurements by the electronic marketplace of 
tracked activities of human task performers, including mea 
Surements related to a specific task, average and/or cumula 
tive measurements over a specified group of multiple tasks 
and/or a specified period of time, and information about a rate 
of change for one or more measurements over one or more 
specified periods of time. A non-exclusive list of types of 
measurements that may be used in various embodiments 
include the number of tasks assigned to a task performer, the 
number or percentage of tasks assigned to a task performer 
that are completed, the number or percentage of tasks com 
pleted by a task performer that are approved or rejected (e.g., 
by the task requester), the number or percentage of assigned 
tasks that are explicitly abandoned (or "dropped') by a task 
performer before completion, the number or percentage of 
assigned tasks that are withdrawn from a human task per 
former before completion (e.g., by the electronic marketplace 
for failure to complete the task within a specified time limit), 
the number or percentage of tasks that are offered to a task 
performer that are refused (if an embodiment includes offer 
ing tasks to task performers), an amount of time taken before 
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performing assigned tasks (e.g., an average or distribution 
over time), etc. In some embodiments, task requesters may 
also be given qualifications based on quantitative measure 
ments by the electronic marketplace of tracked activities, 
such as the number of submitted available tasks from a task 
requester, the number or percentage of Submitted tasks that 
are removed before assignment by a task requester, the num 
ber or percentage of completed tasks that are approved or 
rejected by a task requester, the number or percentage of 
Submitted tasks that are modified by a task requester, the 
timeliness of a task requester in providing payment when due, 
etc. In addition, in Some embodiments task performers may 
be able to provide qualifications for task requesters by rating 
them, such as for task performers that have been involved in 
performance of tasks Submitted by those task requesters. 
Such ratings may be based on, for example, the reasonable 
ness of the task requester in categorizing their Submitted 
tasks, in providing appropriate compensation for the level of 
task difficulty, in providing payment after satisfactory task 
results are provided, etc. 

In some embodiments, the electronic marketplace may 
also provide rankings of task performers relative to other task 
performers on the basis of one or more of the various types of 
qualifications, and a task performer's ranking level could 
further be used as a qualification (e.g., a performer in the top 
10% for a specified quantitative measurement). More gener 
ally, a performer qualification can in some embodiments 
include any information about a performer that can be mea 
sured or identified. 

Thus, as previously noted, a variety of types of information 
may serve as qualifications in Some embodiments. More gen 
erally, in some embodiments any user may specify any quali 
fication for any user (including themselves), with the quali 
fication measuring any dimension or aspect, using any rating 
scale, and may further include objective and/or subjective 
qualifications. The meaning or context of a qualification may 
in some embodiments be maintained externally to the TFF 
system (e.g., by the issuers of the qualifications and/or task 
requesters that use them as criteria for tasks being Submitted), 
Such that the TFF system performs tracking of and matching 
of qualifications as arbitrary data values without knowledge 
or use of the meaning of the qualifications. Thus, in Such 
embodiments any user can act as their own issuing authority 
to issue qualifications, and to later use the qualifications by 
searching for users that have them and/or tasks that include 
them in their task criteria. In addition, in some embodiments 
qualifications may be issued to and used for entities that are 
not directly associated with users of the TFF system, such as 
qualifications for various types of third-party entities (e.g., 
issuers of qualifications). 

In addition, in some embodiments the activities of users 
with other systems may be used as qualifications or in other 
manners, such as based on importing data from Such other 
systems. For example, in some embodiments the TFF system 
may be affiliated with or otherwise receive information 
related to shopping-related activities of users, such as with a 
Web retailer or other online merchant. Types of information 
that may be obtained and used from a retailer's system 
include the user's browsing history, search history, click 
stream history, click-through history, purchase or rental his 
tory, payment and/or credit history, returns history, history of 
service-related activities (e.g., frequency and number of calls 
to customer service), use of discounts and purchase incen 
tives, contributions of content and/or information (including 
various details about Such contributions, such as length, Sub 
ject matter, frequency of Submission, quality as judged by 
other users, etc.) provided by the user (e.g., reviews of items, 
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lists or groups of items of interest, etc.), participation in 
various community-based features, reputation within the sys 
tem (e.g., based on Voting or other rating by other users), 
browser and browsing device used, etc. Similarly, qualifica 
tion and other information from the TFF system may in some 
embodiments be able to be exported to other systems for use 
by those other systems. In addition, when Such types of infor 
mation are available, they can also be used in other ways. For 
example, if recommendation information is available for a 
user based on a relationship of the user to other users, such 
recommendation information may be used as qualification 
information for the user (e.g., this user is likely to want to do 
tasks of a certain type) and/or to recommend tasks to a task 
performer (e.g., other task performers similar to you perform 
tasks of this type). 
A non-exclusive list of various example qualifications 

includes the following: 
C++ programming Level 2 test certification, issued by 

Professor Bob Smith of Stanford University, test score 95% 
(Jan. 13, 2005, 10:03 GMT: expires 5 years from issuance) 
C++ programming recommendation certificate, issued by 

Kernighan & Ritchie, “Expert” rating (Jan. 13, 2005, 10:03 
GMT; no expiration date) 

Able to distinguish pornography from non-pornography 
according to community standards prevalent in St. Louis, 
Mo., issued by myself, “I know it when I see it” (Jun. 27. 
2006, 14:18. PDT) 

Completes tasks requiring a self-issued 'Able to distin 
guish pornography from non-pornography according to com 
munity standards prevalent in St. Louis, Mo' qualification 
with over 90% acceptance rate, issued by TFF system, 1000 
tasks completed with acceptance rate of 98% (Jun. 27, 2006, 
14:18 GMT, based on performance results in TFF system 
from Jan. 14, 2005, 9:00 GMT through the present) 

Dialysis patient unable to eat solid food, issued by the 
Mayo Clinic, (no value) (Jan. 15, 2005, 22:47 EST) 

Scholastic Aptitude Test taken, issued by Educational Test 
ing Service, Princeton, N.J., scores verbal=508, math=518 
(Oct. 1, 2004, expiry date 6 years from issuance) 

Qualified to practice law in the state of California, issued 
by the State Bar of California, “active member and “member 
in good standing (Oct. 3, 2004; date of bar admission May 
15, 1994, continued status contingent on compliance with 
continuing legal education requirement, with next compli 
ance period ending on or before Jan. 31, 2005). 

Has published at least two reviews of popular English 
language novels in The New York Times Book Review, issued 
by The New York Times, total number of such reviews pub 
lished by the reviewer to date (Jun. 15, 2005, 12:01 EDT). 

Is a considerate person, issued by Jeanette Smith of 
Geneva, Switzerland, “tres sympa” (Feb. 29, 2004, 12:32 
CET). 

Information about qualification-related activities can also 
be tracked and stored in various ways. For example, perfor 
mance-related qualification scores could be tracked for all 
tasks, regardless of task type and/or required qualifications. 
Alternatively, activities could be tracked for particular types 
of tasks or groups of related tasks (e.g., to determine that a 
task performer completes tasks with qualification 'A' 95% of 
the time but completes tasks with qualification B only 80% 
of the time). Similarly, activities could be tracked for catego 
ries of tasks, such as to determine that a task performer 
completes pornography identification tasks correctly 100% 
of the time, but only completes czech-english translation 
tasks satisfactorily 80% of the time. 
When searching for information related to qualifications 

and/or tasks, the TFF system in some embodiments allows a 
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variety of types of searches to be performed. A non-exclusive 
list of example searches that a user could execute includes the 
following: 

All tasks that I created/accepted, and status/progress of 
same (e.g., by a task requester and/or task performer) 

All tasks currently available for acceptance, including the 
necessary qualifications for each task and the payment/re 
ward for each (e.g., by a task performer) 

All qualification types in the system that have been added 
in the last 24 hours (e.g., by any user) 

All users to whom new qualifications have been issued in 
the last week (e.g., by any user with Sufficient permissions) 

All users having a nickname attribute with a value of “Jill” 
(e.g., by anyone with Sufficient permissions to see user nick 
names) 
Which available tasks have prices <S1? How many task 

performers currently in the system and not currently working 
on a task would qualify for one or more of these tasks? (e.g., 
by a task requester) 
How many task requesters of available tasks have qualifi 

cation B? (e.g., by a task performer, Such as a task performer 
who will only do tasks from certain task requesters) 
How many users have qualifications X and (Y or Z) but not 

W? Of these, which ones have qualification X with a value 
above 90%? (e.g., by anyone) 
Which task performers completed tasks requiring qualifi 

cation X this week? What percent of their total completed 
tasks were approved by the requesters?(e.g., by anyone) 
Of all qualification types containing "C++ in the name 

field, what percent were created in the twelve-month period 
ending Jun. 30, 2004? (e.g., by anyone) 
How many qualifications containing the string "St. Louis’ 

in their name were issued last month by or on behalf of Issuer 
ABC? (e.g., by anyone) 

In some embodiments, the system further provides func 
tionality to assist in authenticating or otherwise corroborating 
information about users, such as identities of users, specified 
qualifications of users, and other kinds of attributes of users. 
In particular, various information may be obtained and used 
to serve as evidence to corroborate one or more pieces of 
information about users, such as by obtaining information 
about a user's past activities (e.g., feedback and/or rating 
information related to the activities), “testimonials” or other 
assertions from others as to the accuracy of information about 
a user, information about a user's reputation, information 
about a user's status within a community or group (e.g., a 
Social networking group), and more generally any observable 
indicia that can serve to corroborate user information. The 
corroborative information may be obtained in various ways, 
including from third-party sources and/or from a user whose 
information is being corroborated, and the obtaining of the 
corroborative information may be initiated in various ways, 
including as initiated by a user who is Supplying corrobora 
tive information and/or initiated in an automated manner 
(e.g., based on a need for the corroborative information). In 
addition, in some embodiments corroboration is further 
enhanced by using additional techniques, such as by moni 
toring activities of a user and/or by occasionally challenging 
a user (e.g., by giving the user a short test) to Verify informa 
tion about the user (e.g., to obtain information to confirm or 
contradict a user's qualifications and/or identity). 
As one example of corroborating users' identities based on 

evidence or other information from third parties, the third 
party may be an issuer of credit cards and/or debit cards, with 
Such a card providing evidence that the cardholder name on 
the card is the actual name of the cardholder. A variety of 
other types of evidence or information associated with third 



US 8,694,350 B1 
41 

parties may similarly be used to provide information about a 
user's identity, including information about a bank account or 
other financial account of a user, government-issued informa 
tion for a user (e.g., a driver's license, passport, Social security 
number, Voting identity card, etc.), other government records 
(e.g., property records), etc. In Such situations, a user may 
obtain such evidence from the third party and laterprovide the 
evidence to the system, or alternatively the system may in 
some embodiments directly interact with a third party to 
obtain Such evidence for a user. For example, the system may 
interact with a third-party card issuer or government agency, 
or instead with a third party that provides a service involving 
Verifying users’ actual identities based on appropriate evi 
dence and then providing assurances of the Verified actual 
identity information to others upon request. 
As previously noted, various types of evidence or other 

corroborative information related to users’ identities can be 
obtained in various ways in various embodiments, and can be 
used in various ways to identify and/or corroborate a user's 
identity. For example, in some embodiments information 
about a user's identity may be obtained by using information 
stored by a telephone service provider. In some such embodi 
ments, a user may be provided with a toll-free number of a 
system performing identity corroboration activities, and 
when the user calls that toll-free number, the entity can gather 
user identity information provided by the telephone service 
provider with that call (e.g., a number from which the user is 
calling and a name associated with that number). Such as for 
use in corroborating an actual name that the user previously 
provided. Information may be gathered about users in similar 
manners from other third parties that have similar informa 
tion, such as by using Caller ID technology with non-toll-free 
numbers, doing a reverse number lookup on a phone number 
provided by a user in order to identify the name of the user 
associated with that phone number, gathering information 
about a user based on an electronic communication sent by 
the user (e.g., based on an email address used by the user, a 
domain name of the user, an instant messaging or other mes 
sage sender identity, etc.), and/or gathering information 
stored by other providers of Services to the user (e.g., an 
Internet Service Provider, utility companies, educational 
institutions, medical facilities, etc.). More generally, in some 
embodiments the system may provide a predefined API and/ 
or one or more Web services via which others can provide 
corroborative and other information about users. 

In some embodiments, information about users’ identities 
may further be obtained and/or corroborated based on groups 
to which the users belong and/or other affiliations of the users. 
For example, a user may be able to demonstrate membership 
or other affiliation with a group or organization that provides 
publicly available information about its members or other 
affiliated users, thus providing some corroboration that the 
users asserted identity is accurate based on the asserted iden 
tity being in the publicly available membership or affiliation 
information. Alternatively, a user may be part of a social 
networking group or other group of users such that one or 
more other users of the group will attest to an identity of the 
user. In Such embodiments, a user may provide contact and 
other information about one or more of such other users (e.g., 
email addresses), and a system performing identity corrobo 
ration activities may then use the provided information to 
assist in corroborating the user's identity, Such as by using the 
contact information to query those other users to provide 
corroborative statements or other information about the 
user's identity. In addition, when information from other 
users is used to corroborate information about a user (e.g., 
based on a Social networking group), an additional factor that 
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may be considered is whether a group of users is merely 
acting as a self-corroborating body Such that users of the 
group are corroborated only by each other, or whether other 
external evidence is available to provide additional corrobo 
ration. 

After corroborative information is obtained, it may be used 
in various ways. In some embodiments, one or more pieces of 
corroborative information for a piece of user information 
(e.g., a user qualification) may be presented or otherwise 
provided with the user information, such as to allow the 
recipient of the user information to evaluate its accuracy, 
credibility and reliability based on the associated corrobora 
tive information. In other embodiments, the system may 
attempt to automatically assess the corroborative information 
in order to determine a confidence level or value or other 
assessment of the user information being corroborated. Such 
as based on a type of the corroborative information, a degree 
of correspondence between the corroborative information 
and the information being corroborated, and/or on the source 
of the corroborative information (e.g., to affect the weight 
given the corroborative information, such as based on a repu 
tation of the Source). In addition, in some embodiments some 
of the types of corroboration-related activities may be per 
formed for a fee, such as from the user whose information is 
being corroborated. 
A particular type of performer qualification that is avail 

able in Some embodiments relates to performance of a human 
task performer on one or more qualifying examinations. For 
example, a task requester who plans to Submit multiple tasks 
of a similar type may first create a task with a known or 
desired performance result. That task may then be made avail 
able via the electronic marketplace as a qualifying examina 
tion task for performance by human task performers that are 
interested in performing other later tasks for the task 
requester. After a human task performer provides results for 
the qualifying examination task, those results can be graded 
relative to the known or desired results in order to determine 
whether and/or at what level the human task performer can 
successfully perform the task. A specified level of perfor 
mance for the qualifying examination task (e.g., having a 
minimum specified score, or scoring at a minimum percentile 
relative to other human task performers) can then be used as 
a performer qualification criteria for later tasks by that task 
requester. Such qualifying examination tasks can be per 
formed in various ways in various embodiments, including 
with or without a fee paid to successful performers of the task, 
with a fee paid by task performers for a task performance 
attempt and/or completion, as a task available to any task 
performers or to only task performers that meet other speci 
fied criteria (e.g., a first specified number of human task 
performers to Successfully pass the test, to human task per 
formers who have other specified qualifications, etc.), and as 
a task that is explicitly identified to task performers as a 
qualifying examination or that is not identified as such. 

In addition to performer qualification criteria, task request 
ers can also specify a variety of other types of criteria for 
tasks. For example, in some embodiments task requesters 
may specify criteria related to when a task is to be performed, 
Such as an expiration time period for initial assignment to a 
human task performer and/or an expiration time limit for a 
human task performer to provide results of task performance 
after a task has been assigned to them. A task requester may 
also in some embodiments specify information about a for 
mat in which results are to be supplied, including by Supply 
ing information to the task performer related to the results 
format (e.g., a response form to be completed by the human 
task performer, or an executable results program that the 
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human task performer is to use to provide results and/or to 
perform the task). The performer qualification criteria and 
other types of criteria can also be specified in various forms, 
including as an exact match and as a minimum or maximum 
threshold, and for various activities related to a task (e.g., to 
allow task assignment; to verify performance results as being 
satisfactory; to determine whether a value of a task perform 
er's qualification is sufficient, such as based on a generated 
confidence level or value for appropriateness of the qualifi 
cation value; to determine whether a task performer's quali 
fication is Sufficiently corroborated, such as based on agen 
erated confidence level or value based on a degree or amount 
of corroboration; etc.). Such thresholds may also be specified 
by other users (e.g., task performers) and/or automatically by 
the TFF system in other situations and embodiments. 

In addition, in Some embodiments task requesters may 
Supply additional task-related information to assist task per 
formers in identifying appropriate or interesting tasks, such as 
one or more categories for the task (e.g., based on a type of the 
task) and/or one or more keywords corresponding to the task. 
Such category and/or keyword information can then later be 
used by task performers when searching for and/or browsing 
for tasks of interest. In other embodiments, such category 
and/or keyword information may instead be automatically 
generated by the electronic marketplace based on analysis of 
information related to the task (e.g., by using a textual 
description of the task provided by the task requester, by 
using historical information about tasks Supplied by task 
requesters, by using information that is Supplied with the task 
to be analyzed, by using information about criteria specified 
for the task, etc.). 
As previously noted, in at least some embodiments the task 

requests may also each specify one or more fees to be paid by 
the task requester to one or more task performers for Success 
ful performance of a task. In Such embodiments, the fee can 
be specified to be paid under any of a variety of circum 
stances, including in a manner related to a specified State of a 
task (e.g., to the first task performer whose performance 
results are explicitly accepted by the task requester, to the first 
task performer whose performance results are automatically 
accepted by the electronic marketplace, to the first task per 
former who supplies performance results to the electronic 
marketplace, to the first task performer to whom a requested 
task is assigned, etc.). In other situations, multiple task per 
formers may receive payment for performance of a task, Such 
as the first X task performers that provide results (where X is 
a specified number by the task requester), multiple task per 
formers whose results are in agreement and form a specified 
level (e.g., a majority) of performance results from X task 
performers, etc. 

In other embodiments, payment for task requests can be 
determined in other ways, such as based on bidding by task 
performers (e.g., as part of a standard or Dutch auction), as a 
variable rate that is dependent on a degree or amount of 
Success in providing satisfactory performance results, etc. In 
addition, in Some embodiments the task requester may allow 
the electronic marketplace to specify the associated payment 
for a task (e.g., for a fee), such as based on a category of the 
task, on dynamic pricing based on current conditions at the 
time of task request, as part of a premium service for which 
the electronic marketplace guarantees some aspects of the 
results (e.g., a maximum time to receive performance results, 
a minimum level of performance results, etc.). Moreover, in 
Some embodiments the system provides information to task 
requesters to assist them in manually pricing tasks, such as by 
providing historical pricing information for tasks of the same 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

44 
type or for other related tasks, by providing Summary infor 
mation about current pricing and current pricing trends, etc. 

After payment is determined to be provided to one or more 
task performers for a task, the payment can be made in a 
variety of ways. In some embodiments the electronic market 
place or an associated system may provide accounts to task 
requester and/or task performerusers, and if so payments may 
be made from those accounts of task requesters and/or to 
those accounts of task performers. In other embodiments, the 
electronic marketplace may also interact with third-party sys 
tems in order to effect payment, such as credit card compa 
nies, banks, etc. In addition, in some embodiments a variety 
of other types of payments could be made, whether in addi 
tion to or instead of payments from task requesters to task 
performers, such as payments to the electronic marketplace 
from task requesters and/or task performers for any of the 
functionality provided by the electronic marketplace, and/or 
Such as payments to task requesters from task performers for 
performing tasks of the task requesters. More generally, in 
Some embodiments payments and other rewards can be speci 
fied to flow from any one or more parties to any one or more 
other parties, whether task performers, task requesters, the 
TFF system, external parties, etc. A discussion of payment 
related techniques that could be used to make payments in 
Some embodiments is included in U.S. patent application Ser. 
No. 10/894,347, filed Jul. 19, 2004 and entitled “Automatic 
Authorization Of Programmatic Transactions,” which is 
hereby incorporated by reference in its entirety. 

After a task request has been submitted to the electronic 
marketplace, task performers can obtain information about 
available tasks in a variety of ways. In some embodiments, 
task performers will make requests to the electronic market 
place to identify tasks that are currently available that meet 
specified indicia, Such as all currently available tasks or tasks 
whose specified qualification criteria are satisfied by the cur 
rent qualifications of the task performer. While some such 
task information requests may be made interactively in some 
embodiments, in other embodiments at least some Such 
requests may instead be made in a programmatic manner, 
Such as by using a specialized program or instructions (e.g., a 
client-side program, macro, plug-in, etc.) that is designed to 
retrieve Such information for a task performer (e.g., that is 
obtained from the electronic marketplace or from a task 
requester for their tasks). In addition to searching for a task 
based on qualifications of the task performer, the task per 
formers can also specify a variety of other types of informa 
tion about tasks to identify, such as tasks available from 
specified task requesters, tasks in specified categories or hav 
ing specified keywords, tasks having specified associated 
payments or other associated criteria (e.g., expiration date), 
tasks from task requesters who satisfy specified requester 
qualification criteria, etc. 

In addition to searching for tasks, task performers can also 
request that tasks be assigned to them in various ways, such as 
by identifying one or more specific tasks of interest and/or by 
identifying tasks that meet specified conditions (e.g., based 
on task criteria, an associated reward for a task, information 
about or an identity of a task requester who submitted the 
task, etc.). After a task has been assigned to a task performer, 
the task performer may then interact with the electronic mar 
ketplace (whether interactively or programmatically) to pro 
vide performance results information based on performance 
of the task. In addition, in some embodiments a task per 
former may specify in various ways that they desire to receive 
a string of assignments of related tasks, such as tasks of a 
specified task type. By creating Such a "pipeline' of incoming 
tasks, the task performer may be able to perform the tasks 
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more efficiently (e.g., if Sufficient tasks are assigned to a task 
performer to allow them to constantly have a queue of avail 
able tasks to be performed), and correspondingly may be 
charged a fee in some embodiments for receiving such func 
tionality. The creation of Such a string of task assignments 
may be performed in various ways, such as by registering a 
notification and/or assignment request with the TFF system 
for a specified type of task, by repeatedly executing a search 
or assignment request with the TFF for a specified type of 
task, by using an application program to automatically per 
form such repeated searches, etc. 

In some embodiments, the determination of whether a task 
is to be assigned to a task performer is based at least in part on 
information specified for the task by the task requester. For 
example, each task may allow a specified number (e.g., one) 
of simultaneous or sequential assignments of a task to task 
performers. Moreover, in some embodiments an assignment 
of a task is made in Such a manner as to lock that assignment 
(e.g., for a specified period of time) so that it is not available 
to other task performers, while in other embodiments such 
locking may not be performed. Thus, for example, if a task 
requester desired results as soon as possible and was willing 
to pay only the first human task performer who provided 
satisfactory results, the task requester could specify that the 
task be made available to any number of human task perform 
ers and that it not be locked upon assignment, resulting in a 
race between task performers to be the first to Supply Success 
ful results. Alternatively, the task requester may instead desire 
satisfactory results from only a single task performer but may 
provide for the task to be locked after it is assigned to a human 
task performer to allow them a specified amount of time (e.g., 
a minute or a day) to provide satisfactory results before the 
task will be made available to other task performers. 
As another example, the task requester may desire 

responses from multiple task performers (e.g., to enable com 
parison of multiple responses as an automated accuracy 
check), and if so may allow a specified number of simulta 
neous assignments (e.g., corresponding to the number of 
desired responses). When responses from multiple human 
task performers are obtained, they can be used in various 
ways, such as to generate an average of the various results, to 
identify results that are agreed upon by all or by a majority or 
by a median number, etc. In addition, in Such situations the 
multiple task performers can be paid in various ways, such as 
to provide the same payment to all task performers who 
provided results, to provide payment only to task performers 
whose results were determined to be accurate or otherwise 
used (e.g., based on them being in a majority of the results), to 
pay differing amounts to different task performers (e.g., 
based on determined accuracy of the results, or promptness of 
providing the results), etc. 

After a task performer has completed performance of a task 
and submitted the results of task performance to the elec 
tronic marketplace, the results are handled in a manner speci 
fied by the task requester. For example, in some embodiments 
such task results for a task may be immediately forwarded to 
the task requester for the task, while in other embodiments the 
task results may be stored until the task requester retrieves 
them (e.g., after receiving notification from the electronic 
marketplace of their availability). In addition, in some 
embodiments the task requester may have specified one or 
more criteria related to evaluating whether the performance 
results are satisfactory, and if so the electronic marketplace 
system may automatically perform Such result verification 
based on those criteria before providing the results to the task 
requester. In some embodiments, the task requester will fur 
ther receive additional information related to performance of 
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the task, such as information about the identity of the task 
performer, while in other embodiments such additional infor 
mation may not be available to the task requester. 
As previously noted, in Some embodiments payment to the 

human task performers will also be triggered by one or more 
activities related to the performance results, such as the Sup 
plying of the task results by the task performer or the approval 
of the task results by the task requester and/or automated task 
verification activities. In addition, in some embodiments after 
task performance results are provided by task performers, the 
task requesters for those tasks may further be queried to 
provide human-generated ratings for the task performers 
(e.g., for use in qualification determinations for those task 
performers). Such as related to adequacy and timeliness of the 
performance results, while in other embodiments the elec 
tronic marketplace could instead receive any such feedback 
information from the task requesters even when not explicitly 
Solicited. Similarly, in some embodiments task performers 
may provide rating and other feedback information for task 
requesters that may be used for qualification determinations 
for those task requesters (whether in response to queries or 
otherwise). Such as related to promptness and adequacy of 
payment, Sufficiency of the description of the task, etc. 

In embodiments in which quantitative measurements are 
made of task performers and/or task requesters, such as for 
use as qualifications for those users, the electronic market 
place system further performs a variety of types of tracking 
activities in order to gather information for those quantitative 
measurements. In particular, in some embodiments each 
activity of a task performer and/or task requester relative to a 
task is recorded and can be used as a quantitative measure 
ment. In addition, at least some such tracking information can 
also be used for other purposes in at least Some embodiments, 
such as to determine availability of and load on the electronic 
marketplace (e.g., to determine whether additional comput 
ing resources are needed or whether current computing 
resources are underutilized). 

In addition to providing task information to task perform 
ers in response to requests, the electronic marketplace may in 
Some embodiments provide functionality to automatically 
match task performers and new tasks as they become avail 
able. Such as for a fee (e.g., a fixed amount, or a percentage of 
any payment provided to the task performer if they complete 
a task for which they are notified). For example, if a human 
task performer has previously supplied qualification informa 
tion and/or preference information regarding tasks of interest 
(e.g., tasks in specified categories, having specified key 
words, from specified task requesters, from requesters having 
specified qualifications, etc.). Such as during an initial regis 
tration process, the electronic marketplace can perform auto 
mated matching for new tasks that are submitted in order to 
determine whether the human task performer satisfies any 
specified criteria for the task and would desire to be notified of 
the task. If so, the electronic marketplace can notify the task 
performer in a variety of ways, such as based on previously 
provided preference information regarding how and when 
they are to be notified. In addition, in some embodiments the 
automated matching may further automatically assign new 
tasks to appropriate task performers (e.g., in accordance with 
preference information specified by the performers), includ 
ing locking the task assignments if appropriate for the task. In 
other embodiments, task performers may receive similar 
functionality using third-party functionality, such as an auto 
mated program that obtains information about new tasks from 
the electronic marketplace (e.g., based on polling) and per 
forms the automated matching functionality for those new 
tasks on behalf of one or more of the task performers. 
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Matching of tasks and task performers may be provided in 
a variety of ways. For example, in some embodiments match 
ing will be performed in a bi-directional manner. Such as 
when tasks have criteria for task performers and task perform 
ers have conditions for tasks (e.g., attributes of the task and/or 
of the task requester that submitted the task). In addition, a 
variety of other types of information may similarly be con 
sidered when performing matching. For example, in some 
embodiments a match may be time-sensitive (e.g., based on 
an urgency of a task) and/or price-sensitive (e.g., when the 
price for performing the task varies over time, such as to 
increase the price over time until a task is performed or to 
instead decrease the price over time). Similarly, in some 
embodiments a variety of other types of information may be 
considered, such as legal constraints (e.g., to enforce a mini 
mum or maximum limit on the number of tasks assigned to a 
task performer, such as for contractual or tax reasons, or to 
restrict performance of tasks in some embodiments and situ 
ations to task performers in a certain geographical area due to 
tax or national security reasons). In addition, Some types of 
tasks may be restricted to certain types of task performers, 
Such as only new task performers (e.g., to assist new task 
performers who may lack extensive qualifications) and/or 
only experienced task performers. 

In addition, in Some embodiments and/or for some types of 
tasks (e.g., tasks for which a task requester has requested 
and/or purchased an enhanced, or “concierge.” level of Ser 
vice), the system may facilitate task performance by attempt 
ing to locate a task performer to perform the task in various 
ways. For example, the system may in some embodiments 
assist task performers to enhance their qualifications, such as 
by recommending to them to acquire new qualifications (e.g., 
based on current and/or projected demand for qualifications, 
or based on comparisons to other similar task performers with 
whom they may be competing for tasks), and may further 
assist the task performers in acquiring the new qualifications 
in some embodiments (e.g., by offering a qualification test to 
acquire the qualification, providing information on how to 
acquire a qualification from a third-party qualification issuer 
(or "issuing entity'), etc.). When an exact match for a task 
performer is not available, the system may also provide addi 
tional functionality to assist a task requester, Such as to iden 
tify task performers who are closest to being a match and 
providing a ranked list based on the closeness of those task 
performers. The system may similarly rank tasks for task 
performers (e.g., in response to a search). Such as to identify 
the tasks that are the closest match and/or that possess other 
attributes of interest (e.g., having the highest reward) first. In 
addition, the system may in some embodiments attempt to 
identify external sources of qualification information and 
import additional qualification information, Such as to iden 
tify a match that was not initially known due to a lack of 
complete qualification information. 

In addition, while tasks may in some embodiments have 
associated categories and/or keywords that are Supplied by 
task requesters, in other embodiments the electronic market 
place system automatically categorizes tasks and/or gener 
ates keywords for tasks based on analysis of information 
about the tasks, such as by analyzing similarities in attributes 
using data mining and other related analyses techniques. In a 
similar manner, in Some embodiments the electronic market 
place may organize related task performers and/or related 
task requesters into groups based on similarities in qualifica 
tions and other attributes. Such organization and categoriza 
tion of tasks, task performers and/or task requesters assists 
users of the electronic marketplace in identifying tasks and 
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48 
other parties of interest, such as other parties with whom to 
work or with whom to avoid working. 
As previously noted, in Some embodiments each task may 

be a simple stand-alone activity for which a task performer 
receives a task description (and optionally additional infor 
mation to analyze) and provides results of task performance. 
In other embodiments, however, some or all of the tasks may 
instead have multiple stages and/or multiple related Succes 
sive activities by the task performer, including having mul 
tiple interactions (e.g., with the task requester, the TFF sys 
tem and/or one or more other executing applications) during 
and/or between the stages or Successive activities. In Such 
embodiments, payment can be provided to a task performer in 
various ways, such as based on completion of all stages/ 
activities or instead based on completion of each of one or 
more intermediate stages/activities. 

In addition, while in some embodiments each of the task 
performers may be unrelated to (and even unknown to) other 
task performers, in other embodiments multiple task per 
formers may instead be affiliated or related to each other in 
various ways, such as by being part of a single organization, 
by working together (e.g., as a group) when performing some 
or all tasks (e.g., to coordinate performance of related tasks 
and/or to share task-related knowledge), etc. In at least some 
Such embodiments, tasks may be Submitted by one or more 
task requesters for performance by a group of multiple task 
performers (e.g., by a specified group, by a group that has at 
least a minimum number of members and/or that has at most 
a maximum number of members, by a group that has one or 
more specified qualifications for the group, etc.), and/or a 
group of multiple task performers may accept one or more 
tasks for performance by one or more members of the group 
even if the task requesters had not specified that those tasks 
were for performance by a group. In addition, when multiple 
users work together as a group, the group may in some 
embodiments by treated by the TFF system in a manner 
similar to a single user, Such as to allow the group to be issued 
qualifications and/or to have various types of associated infor 
mation, as well as to in Some embodiments automatically 
determined aggregate qualifications for a group based on the 
individual qualifications of group members. 

Similarly, while in some embodiments each of the task 
requesters may be unrelated to (and even unknown to) other 
task requesters, in other embodiments multiple task request 
ers may instead be affiliated or related to each other in various 
ways, such as by being part of a single organization, by 
working together (e.g., as a group) for Some or all tasks to be 
performed (e.g., to coordinate performance requests for 
related tasks, such as by identifying them as being related 
and/or specifying criteria related to performance of a group of 
tasks), etc. In a related manner, in Some embodiments groups 
of tasks may be identified as being related (e.g., based on 
indications received from the task requesters for the tasks), 
Such as to coordinate performance of the tasks in the group in 
Various ways (e.g., by collecting or aggregating performance 
results for all of the tasks, by assigning them to one or more 
task performers in a manner to facilitate the coordination of 
the performance, etc.). In addition, in Some embodiments task 
requesters and/or task performers may be recruited for par 
ticipation in the system in a variety of ways, including on the 
basis of existing group membership or other affinity informa 
tion (e.g., to identify people likely to have time to work as task 
performers. Such as based on their status as being potentially 
retired due to their membership in a seniors-oriented group). 

In some embodiments, additional security mechanisms are 
further employed to restrict access to at least Some informa 
tion for at least Some users. For example, some information 
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about tasks may not be made available to at least Some task 
performers. Such as to hide information about the existence of 
tasks or about certain task details from task performers who 
are not qualified to perform the task, to whom the task is not 
assigned, or who otherwise meet criteria specified by a task 
requester. Furthermore, some information about a task may 
be made available to a potential task performer only when 
certain conditions are satisfied, such as completion of a non 
disclosure agreement or satisfaction of other specified crite 
ria. Similarly, at least some information about the task 
requesters and/or task performers may be hidden from at least 
Some other task performers and/or task requesters, such as to 
shield identities of users (e.g., to provide partial or total ano 
nymity between a task requester who submits a task and a task 
performer who performs the task, or to limit information 
about a task performer or task requester to potential competi 
tors), or to limit access to information about quantitative 
measurements or other qualifications in order to minimize 
attempts by participants in the marketplace to artificially 
manipulate rankings and other qualification information. In 
particular, in Some embodiments at least some qualifications 
of task performers may be private to the task performers 
and/or to task requesters who issued those qualifications to 
those task performers, such as to allow the task requesters to 
limit performance of their tasks to task performers in a man 
ner that is not visible to other task performers who do not have 
those qualifications. 

In some embodiments, the system further attempts to pro 
vide meta-information about other information in the system 
(e.g., results of task performance, appropriateness of a user's 
qualification, appropriateness of corroboration of a user's 
qualification, etc.), such as to provide a confidence value to a 
task requester regarding a likely appropriateness (e.g., accu 
racy, reliability, reproducibility, etc.) of results of task perfor 
mance, to provide a confidence value to a user regarding a 
likely appropriateness (e.g., accuracy, reliability, reproduc 
ibility, etc.) of a qualification of a user (e.g., of a rating value 
for the user for the qualification), to provide a confidence 
value to a user regarding a likely appropriateness (e.g., accu 
racy, reliability, reproducibility, etc.) of corroboration of a 
qualification of a user, etc. Such confidence values may be 
generated or otherwise determined in various ways for task 
results, such as based on information obtained from other task 
performers than those who provided the results (e.g., by hav 
ing multiple task performers perform a task and comparing 
the results, by having more-qualified task performers review 
the initially obtained task results, etc.), on comparison of the 
results to other results received for similar or related tasks, on 
automatically verifying whether the results satisfy criteria 
specified for the task, etc. Such confidence values may be 
generated or otherwise determined in various ways for users 
qualifications and for corroboration of users’ qualifications, 
including based on information provided by or otherwise 
associated with those users and/or based on information pro 
vided by or otherwise associated with other users. 

In Some embodiments, the system further assists task 
requesters to obtain useful results in various ways, such as by 
providing insurance to recoup payments made for results that 
are not received or that turn out to be unsatisfactory, by 
providing an escrow service in which payments are held until 
they can be verified as satisfactory, by providing for appro 
priate contractual terms (e.g., binding arbitration) or other 
mechanisms to resolve disputes, etc. Some or all of these 
functionalities may be provided for a fee in some embodi 
ments, such as a fee charged to the task requesters and/or to 
the task performers involved in a transaction benefiting from 
the functionality provided. In addition, in some embodiments 
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the system attempts to improve its performance over time by 
learning preferences of task requesters and/or task perform 
ers, such as by monitoring their activities and/or gathering 
feedback from them regarding prior activities. 
The system and/or the described techniques can also be 

used in other manners in some embodiments. As previously 
noted, the system may export various information in some 
embodiments for use by other systems, such as user qualifi 
cation information and other types of user information. In 
addition, use of qualification information may be used for 
purposes of dating or other social or business networking in 
Some embodiments. Such as by Submitting tasks having quali 
fication criteria intended to match users whose qualifications 
satisfy the qualification criteria—in this example, the task 
may be performed by identifying the one or more task per 
formers who satisfy the tasks associated qualifications or 
other criteria. In a similar manner, users matching specified 
criteria could similarly be found for other purposes in other 
embodiments, such as to identify appropriate users for a 
research study, polling, opinion taking, Surveys, etc. 
As previously noted, in some embodiments the TFF system 

assists in managing at least some types of interactions with 
users, such as to allow task requesters and/or task performers 
to specify how certain types of task-related interactions are to 
occur. In particular, in Some embodiments task requesters are 
allowed to specify how interactions are to occur with task 
performers who are performing their tasks, and in particular 
to specify one or more task interaction control (“TIC) types 
for each of their submitted tasks. In at least some such 
embodiments, each TIC type is associated with a distinct 
combination of multiple types of processing to be performed 
when presenting task-related information to a task performer 
and/or when obtaining results of the task performance from 
the task performer. When the TFF system interacts with a task 
performer to manage the performance of a task having a 
specified TIC type, the TFF system implements the combi 
nation of processing types for the specified TIC type to con 
trol those interactions. 

In some embodiments, at least four types of user interac 
tion processing may be specified for each TIC type, including 
a specified manner of manipulating information associated 
with a task before it is provided to a task performer (e.g., to 
prepare the information to be presented to the task per 
former), a specified manner of providing the manipulated 
information to the task performer (e.g., to control the presen 
tation of the manipulated task information to the task per 
former), a specified manner of receiving or otherwise obtain 
ing results of task performance from the task performer (e.g., 
to control how the task results are specified by and sent by the 
task performer), and a specified manner of manipulating 
obtained task results before they are provided to the task 
requester (e.g., to prepare the information to be presented or 
otherwise provided to the task requester). In this manner, each 
of the types of user interaction processing may be specified 
independently of the others, such as to transmit task informa 
tion to a task performer using a first data format and/or first 
transmission protocol and to receive task results from the task 
performer using a distinct second data format and/or distinct 
second transmission protocol, and/or to have taskinformation 
specified in a first format and to have task results specified in 
a different format. 

In addition, in at least Some embodiments each specified 
manner of performing one of the types of user interaction 
processing may be implemented by a component containing 
executable information to implement that specified manner of 
processing. For example, each specified manner of manipu 
lating task information before it is provided to a task per 
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former may be implemented by an appropriate task informa 
tion manipulation component, each specified manner of 
sending manipulated task information to a task performer 
may be implemented by an appropriate task information pro 
vider component, each specified manner of receiving task 
results from a task performer may be implemented by an 
appropriate task results receiver component, and each speci 
fied manner of manipulating received task results may be 
implemented by an appropriate task results manipulation 
component. 
Some illustrative examples of the user interaction process 

ing type of manipulating task information before it is pro 
vided to a task performer include the following: using XSLT 
(“extensible Style Language Transformation') to transform 
task data in XML format to HTML (“HyperText Markup 
Language') format (e.g., for display to the task performer as 
a Web page formatted in a specific manner) or to another 
format (e.g., a different XML format); wrapping task data that 
is in a format presentable on the task performer's computing 
device (e.g., in “Flash' format to be presented by a Macro 
media player on the task performer's computing device, or 
included as part of a Java applet executable on the task per 
former's computing device) in another format (e.g., HTML) 
for transmission to the task performer, encrypting the task 
information before it is sent to the task performer (e.g., in a 
manner so that it can be decrypted by the computing device of 
the task performer); modifying the form of the task informa 
tion (e.g., to convert XML-based data to a chart/graph/table 
for presentation); manipulating the content of the task infor 
mation (e.g., to transform text in one language to another), 
whether in addition to or instead of manipulating the infor 
mation format; and acting as a pass-through mechanism that 
does not modify the task information. The task information to 
be manipulated can also take a variety of forms, including 
text, numerical data, one or more images, video data, audio 
information, etc. 
Some illustrative examples of the user interaction process 

ing type of providing task information to the task performer 
include the following: sending a Web page or other document 
type to the task performer for display or other presentation by 
a Web browser or other appropriate application program on a 
computing device of the task performer (e.g., using HTTP, 
WAP (or “Wireless Application Protocol), SSL (or “Secure 
Sockets Layer), Secure HTTP, etc.); and sending executable 
code (e.g., a Java applet) to the computing device of the task 
performer in a manner to invoke an appropriate environment 
to execute the code (e.g., using JNLP (or “Java Network 
Launching Protocol) to execute a Java applet). In some 
embodiments, the user interaction processing type of provid 
ing task information to the task performer may include select 
ing a protocol to be used in sending the task information 
and/or may include causing aparticular type of application on 
the task performer's computing device to receive and handle 
the task information (e.g., by causing that program to be 
invoked). 
Some illustrative examples of the user interaction process 

ing type of obtaining results of task performance from the task 
performer include the following: receiving the task results via 
a provided Web service-based interface that a program on the 
task performer's computing device invokes to send the task 
results; receiving the task results as CGI data (e.g., via HTTP 
GET and/or POST commands), such as from a form on a Web 
page displayed to the task performer, and receiving task 
results sent from an executing program on the task perform 
er's computing device (e.g., a program invoked using a speci 
fied user interaction processing type of providing task infor 
mation to the task performer), Such as using a variety of 
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communication techniques (e.g., CORBA, RPC, Java RMI 
(or “Remote Method Invocation'), by using ReST (or “REp 
resentational State Transfer”) to send XML data over HTTP, 
etc.). 
Some illustrative examples of the user interaction process 

ing type of manipulating obtained task results before they are 
provided to the task requester may include processing similar 
to that of manipulating task information before it is provided 
to a task performer. In addition, the manipulating of obtained 
task results before they are provided to the task requester may 
include the following: using XSD (XML Schema Defini 
tion') or DTD (“Document Type Definition') to convert task 
results data in CGI form to XML form; decrypting task results 
that were encrypted at the computing device of the task per 
former; modifying the form of or manipulating the content of 
the task results in various ways; and acting as a pass-through 
mechanism that does not modify the task results. 

In some embodiments, multiple alternatives are provided 
by the TFF system for each of the types of user interaction 
processing, such as by implementing each alternative as a 
distinct component. Thus, for example, the alternatives for 
the manipulation of task information processing type may 
each be implemented by a corresponding task information 
manipulation component, and may include one or more dis 
tinct components that each have XSLT instructions for trans 
forming data in XML format in a specified manner, a com 
ponent including executable information to wrap task data in 
Flash format in an HTML wrapper, and a pass-through com 
ponent that provides as output the same task information that 
it receives as input. Similar alternatives may be provided by 
the TFF system for each of the user interaction processing 
types. 

In addition, in some embodiments the TFF system provides 
one or more predefined TIC types that are each associated 
with a distinct combination of components that includes at 
least one component of each of the user interaction process 
ing types. In this manner, a task requester may specify a TIC 
type for a task being Submitted by selecting one of the pre 
defined TIC types. In addition, in some embodiments a task 
requester may specify multiple TIC types for a task (e.g., with 
the TIC types using differing types of processing for provid 
ing manipulated taskinformation to a task performer). Such as 
to allow task performers with computing devices having a 
greater variability of capabilities to perform the task. In addi 
tion, in some embodiments the TFF system may further facili 
tate the performance of a task by automatically selecting one 
of multiple specified TIC types for a task for use by a task 
performer, such as based on known oridentifiable capabilities 
of the computing device of the task performer. 

In addition to selecting predefined TIC types, the TFF 
system in some embodiments further allows users to define 
their own TIC types, such as for their own use and/or the user 
of other users. In some embodiments the TIC type definition 
may include the user selecting a predefined component for 
each of the user interaction processing types, while in other 
embodiments a user may further be allowed to supply his/her 
own components for each of one or more of the user interac 
tion processing types (e.g., components designed to handle 
data that is formatted in a manner specific to a task type 
created by the user). In addition, in some embodiments the 
user-supplied components may perform the user interaction 
processing in different manners than those of predefined 
alternatives (e.g., a user-supplied component that combines 
the processing of two or more of the user interaction process 
ing types, such as to both send task information to a task 
performer and receive task results information from the task 
performer) and/or may perform various additional types of 
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processing. Moreover, while in Some embodiments the 
selected components for a TIC type interoperate in a pre 
defined serial manner (with the task information manipula 
tion component receiving the raw task data and sending the 
manipulated task information to the task information provid 
ing component, and with the task results obtaining compo 
nent receiving the raw task results and sending them to the 
task results manipulation component), in other embodiments 
a user may be allowed to specify additional logic or relation 
ships to define how the components interoperate. In addition, 
in Some embodiments the selection of a component may 
depend on the components used before and/or after the com 
ponent being selected, and thus the types of components 
made available to a user defining a new TIC type may vary 
based on selections already made and/or information specific 
to the task. 

For illustrative purposes, some embodiments are described 
below in which specific types of user interactions are man 
aged in specific ways, including by using various specific 
types of task information processing information in specific 
ways. However, those skilled in the art will appreciate that the 
techniques of the invention can be used in a wide variety of 
other situations, including with other types of task informa 
tion processing and to manage other types of user interac 
tions, and that the invention is not limited to the exemplary 
details provided. 

FIGS. 12A-12J illustrate an example of using multiple user 
interaction processing types to manage interactions related to 
performance of a task. In particular, FIG. 12A illustrates an 
example task that is submitted to the TFF and associated with 
a TIC type (not shown), with the task information specified in 
XML format in this example. In addition, the task in this 
example includes a question of type “multi-choice' (as shown 
online 2), which is a multiple-choice question in which a task 
performer will select one of 5 specified images that best 
satisfies indicated conditions, in a manner similar to that 
previously discussed with respect to FIG. 2A. In this example, 
the task conditions are related to selecting an image best 
matching a specified Subject (as indicated by the text in line 4 
of the task that will be presented to the task performer), and 
the task includes indications of 5 images of type "image/jpeg 
on lines 6-35. 

FIG. 12B shows an example of an XSD file that includes 
information that can be used by the TFF system or otherentity 
to validate that tasks having questions of type “multi-choice' 
are properly structured and include the appropriate data. For 
example, lines 30-35 of the file show the allowed types and 
data elements used in the “Question' section of the task 
illustrated in FIG. 12A, and in particular show that the “Ques 
tion’ data element has child elements of “Title”, “Text” and 
“Choices” which have allowed types of “string”, “string and 
“ChoicesType', respectively. Other portions of the file pro 
vide other related information, such as lines 23-29 that further 
define the “ChoicesType' data type. 

FIGS. 12C-12G next illustrate an example of task informa 
tion manipulation processing type information for use in pre 
paring the task information illustrated in FIG. 12A for pre 
sentation to a task performer, such as based on that task 
information manipulation processing type being specified for 
the TIC type associated with the task. In this example embodi 
ment, the task information manipulation processing type 
information is implemented as an XSLT component that can 
be used to convert an XML input file to an output HTML file. 
The information in the XSLT component may be used by an 
XSLT processor program to find particular statement patterns 
in the XML input file that are then transformed in a specified 
manner in a new output file created by the XSLT processor. 
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For example, line 4 of FIG. 12C shows that in this example the 
output file format will be HTML. Line 7 shows that the input 
XML file statement to be matched is “/Question', and lines 
8-23 show corresponding HTML tags to be included in the 
output file. The following lines illustrated in FIG. 12C and 
those in FIGS. 12D-12G then illustrate how the task informa 
tion from the task is manipulated to form an appropriate 
output HTML file to be presented to a task performer as a Web 
page. 

After the HTML output file is sent to a computing device of 
the task performer (e.g., by a manipulated task information 
provider processing component, not shown, that sends the 
data using the HTTP protocol, such as based on the manipu 
lated task information provider processing type being speci 
fied for the TIC type associated with the task), FIG. 12H 
illustrates the display of the HTML output file to the task 
presenter as a Web page, such as on a Web browser on the 
computing device of the task performer. In this example, the 
displayed Web page shows a question 1225 posed to the task 
performer, with multiple user-selectable image choices 
1205a-e displayed as possible answers to the question. In 
particular, in this example each of the choices 1205 includes 
a displayed image and a user-selectable radio button control 
1215 that the task performer can select. After the selection is 
made, which in this example is of Image 4, the task performer 
clicks on the “Submit” button 1220 at the bottom of the screen 
to cause the results of the task performance to be sent back to 
the TFF system. 

After the task results information is received at the TFF 
system (e.g., by a processing component, not shown, that 
obtains task results by receiving CGI data from the task 
performer, such as based on the task results obtainer process 
ing type being specified for the TIC type associated with the 
task), FIG. 12I illustrates an example of task results manipu 
lation processing type information for use in preparing the 
task results to be provided to the task requester that submitted 
the task, such as based on that task results manipulation 
processing type being specified for the TIC type associated 
with the task. In particular, in this example the processing 
information is implemented as another XSLT file component 
that can be used to convert the task results from the task 
performer to XML format so that they can be programmati 
cally provided to the task requester. For example, line 4 shows 
that the output of the XSLT file will be “xml data, line 5 
specifies that “/CGIData' is to be matched in the results 
information, and lines 6-11 specify that the value of the 
“(a)value' parameter for the selected image is to be written to 
the output XML file as the desired data. FIG. 12J then illus 
trates the output XML file that results from the operation of 
the task results manipulation processing, with line 3 showing 
that the answer selected by the task performer was labeled 
“Image4. 

FIG. 13 illustrates an example embodiment of the TFF 
system 130 similar to that previously discussed with respect 
to FIG. 1B, but with additional modules to provide the 
described functionality related to the use of TIC types. In 
particular, FIG. 1B included a User Interaction Manager 
module 134 to assist in managing at least some types of 
interactions with users, and FIG. 13 includes three additional 
modules 1343, 1344 and 1346 in the illustrated embodiment 
to provide functionality related to the use of TIC types (e.g., 
as Sub-modules of or a specific implementation of the User 
Interaction Manager module). In particular, the TFF system 
130 in the embodiment illustrated in FIG. 13 includes a Task 
Interaction Controller module 1343, a TICType Definer mod 
ule 1344, and a Task Submission Receiver module 1346. 
Various of the other modules and information discussed with 
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respect to FIG. 1B are not included in FIG. 13 for the sake of 
brevity, but may be included and interact with the illustrated 
modules as appropriate in other embodiments. 

In the illustrated embodiment, the Task Submission 
Receiver module receives submissions of tasks from task 
requesters and associates one or more TIC types with each of 
the Submitted tasks, such as based on a specification of the 
TIC type for a task by the task requester submitting the task. 
In situations in which the task requester Submits one or more 
tasks in an interactive manner, the Task Submission Receiver 
module may assist the identification of an appropriate TIC 
type by providing options for the TIC type to the task 
requester, such as based on the type of task(s) and/or infor 
mation associated with the task requester. The TIC type 
options may include predefined TIC types and/or TIC types 
previously defined by the task requester, and in some embodi 
ments the Task Submission Receiver may further allow a task 
requester to define a new TIC type for use with a task being 
submitted, such as based on interactions with the TIC Type 
Definer module. In other embodiments, the association of one 
or more TIC types with a task may instead be performed at 
times other than task Submission, such as after the Submis 
Sion. After tasks are submitted and associated with one or 
more TIC types, information about the associated TIC types is 
included with the other information about the task in the 
database 145. During performance of the task, at least one of 
the associated TIC types will be used to control the task 
performance, and the associated TIC types may further be 
used in Some embodiments to assist in initially selecting 
appropriate task performers for the task (e.g., based on those 
task performers having capabilities to receive task informa 
tion and provide task results in a manner consistent with the 
processing types specified for the associated TIC types). 
The Task Interaction Controller module in the illustrated 

embodiment controls the performance of tasks based on the 
TIC types associated with the tasks. In particular, when a task 
is to be performed by a task performer, the Task Interaction 
Controller module selects one of the TIC types associated 
with the task, and uses the types of information processing 
specified for the TIC type to control the task performance. In 
the illustrated embodiment, definitions of predefined system 
provided TIC types (if any) are included in the database 1351, 
and definitions of user-defined TIC types (if any) are included 
in the database 1352. Each of the TIC type definitions specify 
multiple processing types to be used with the TIC type, and in 
Some embodiments may specify logic or parameters to con 
trol how the multiple processing types interoperate. In some 
embodiments, each of the processing types is associated with 
an associated component or other grouping of processing 
information, with predefined system-provided components 
(if any) stored in the illustrated embodiment in database 1353 
and user-defined components (if any) stored in the illustrated 
embodiment in database 1354. Thus, to control performance 
ofa task based on an associated TIC type, the Task Interaction 
Controller module retrieves the TIC type definition from 
databases 1351 or 1352, retrieves the components specified in 
the TIC type definition from databases 1353 and/or 1354, and 
executes those components in an appropriate manner to con 
trol the task performance. An appropriate TIC type associated 
with a task can be selected by the Task Interaction Controller 
module can be selected for use in various ways, such as based 
on the selected TIC type being the only TIC type associated 
with the task, on the selected TIC type being specified by the 
task performer, on the selected TIC type being preferred or 
needed for use with the computing device of the task per 
former based on the device's capabilities, etc. 
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The TIC Type Definer module in the illustrated embodi 

ment allows users (e.g., task requesters) to define new TIC 
types for use in controlling tasks to be submitted, and may 
further in some embodiments allow users to supply or other 
wise define new components for use with a TIC type being 
defined (e.g., to process information specified in a format 
and/or task type specific to a task requester, or to provide 
additional capabilities, such as to encrypt and decrypt infor 
mation sent to and received from a task performer in a speci 
fied manner). In other embodiments, users may not be 
allowed to define their own TIC types, and thus the TIC Type 
Definer module may not be present in those embodiments. 
The TIC type definition may be performed in various ways, 
Such as by Successively displaying or otherwise providing to 
a user each of the available alternatives for each of a series of 
types of information processing, such as based on predefined 
system-provided components. In embodiments and situations 
in which dependencies exist between different components or 
processing types, the module may further limit the provided 
alternatives based on the prior selections. After a new TIC 
type is defined, the module stores the definition in the data 
base 1352, and further stores any user-supplied components 
in the database 1354. 

In other embodiments, some of the types of illustrated 
functionality and/or information may not be provided, and 
other types of information and/or functionality may be avail 
able. In addition, the illustrated functionality may be com 
bined in more or fewer modules, and the illustrated types of 
information may be stored in other manners. 

FIG. 9 is a flow diagram of an embodiment of a Task 
Submission Receiver routine 900. The routine may, for 
example, be provided by execution of an embodiment of the 
Task Submission Receiver module 1346 of FIG. 13, such as to 
receive task Submissions and associate one or more TIC types 
with the tasks. In the illustrated embodiment, the routine 
interacts with a user in an interactive manner to associate a 
TIC type with a task, although in other embodiments a user 
may submit an indication of a task and of one or more TIC 
types in a non-interactive manner. 
The routine begins at step 905, where an indication is 

received from a task requester to Submit one or more new 
tasks. The routine determines in step 910 whether to use one 
or more existing TIC types (e.g., predefined system-provided 
TIC types), such as based on an indication received from the 
task requester, and if so continues to step 920 to determine 
available TIC types. Available TIC types may be determined 
in various ways, such as based on all defined TIC types, TIC 
types determined to be appropriate for the task and/or the user 
Submitting the task, etc. The routine then continues to step 
925 to provide the determined TIC types to the task requester, 
and in step 930 obtains a selection from the task requester of 
one or more of the TIC types. If it was instead determined in 
step 910 not to use an existing TIC type, the routine continues 
instead to execute the TIC Type Definer routine in step 1000 
to define one or more new TIC types, and in step 915 selects 
the newly defined TIC type(s) for use with the task being 
submitted. 

After steps 930 or 915, the routine continues to step 935 to 
associate the selected TIC type(s) with the task(s) being sub 
mitted, and continues to step 940 to make the tasks available 
for performance (e.g., by storing information about the tasks 
in an available tasks database). The routine then continues to 
step 995 to determine whether to continue. If so, the routine 
returns to step 905, and if not the routine continues to step 999 
and ends. 

FIG. 10 is a flow diagram of an embodiment of a Task 
Interaction Controller Type Definer routine 1000. The routine 
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may, for example, be provided by execution of an embodi 
ment of the TIC Type Definer module 1344 of FIG. 13, such 
as to define new TIC types by users. In the illustrated embodi 
ment, the routine interacts with a user in an interactive manner 
to define a new TIC type, although in other embodiments a 
user may instead submit a definition of one or more new TIC 
types in a non-interactive manner. 

The routine begins at step 1005, where an indication is 
received from a user (e.g., a task requester) to define a new 
TIC type. The routine continues to step 1010 to identify the 
processing types to be used for the TIC type being defined, 
Such as based on a default set of processing types used for all 
TIC types or instead in another manner. The routine then 
continues to step 1015 to select the next information process 
ing type to be specified for the new TIC type being defined, 
beginning with the first. In step 1020 the routine then deter 
mines available alternatives for the selected information pro 
cessing type, such as all alternatives or instead in a manner 
based on other information from the new TIC type (e.g., other 
alternatives already selected, the user defining the new TIC 
type, etc.). The routine then continues to step 1025 to present 
the available alternatives to the task requester along with an 
option to instead supply a new alternative implementation, 
although in other embodiments such user-supplied alterna 
tives may not be used or may be specified by the task requester 
at other times or in other manners. 
The routine then continues to step 1030 to receive a selec 

tion from the task requester, and in step 1035 determines 
whether the task requester selected one of the previously 
available alternatives. If not, the routine continues to step 
1040 to obtain an alternative implementation from the task 
requester (e.g., by receiving a component with executable 
information to implement the alternative) and selects it for 
use with the new TIC type being defined, and in step 1050 
stores the obtained alternative for later user. After step 1050, 
or if it was instead determined in step 1035 that the task 
requester selected an existing alternative, the routine contin 
ues to step 1045 to store an indication of the selected alterna 
tive as being specified for the new TIC type. The routine then 
determines in step 1055 whether there are more information 
processing types to specify for the new TIC type, and if so 
returns to step 1015 to select the new information processing 
type to specify. If not, the routine stores a definition of the new 
TIC type for later use, and then continues to step 1060 to 
optionally specify any received additional information for the 
new TIC type (e.g., information about the conditions under 
which the TIC type may be used and who may use it). While 
not illustrated here, the routine may in some embodiments 
also return an indication to the task requester for the new 
defined TIC type, such as a unique identifier for later use in 
referencing the new TIC type. The routine then determines in 
step 1095 whether to continue. If so, the routine returns to step 
1005, and if not continues to step 1099 and ends. 

FIG. 11 is a flow diagram of an embodiment of a Task 
Interaction Controller routine 1100. The routine may, for 
example, be provided by execution of an embodiment of the 
Task Interaction Controller module 1343 of FIG. 13, such as 
to control performance to tasks based on TIC types associated 
with the tasks. 

The routine begins at step 1105, where an indication is 
received of a task to be performed by a task performer, such as 
based on a request by the task performer. The routine contin 
ues to step 1110 to retrieve task information for the task, and 
in step 1115 determines a TIC type for use in controlling 
performance of the task, such as based on an association of the 
TIC type with the task and/or a selection of the TIC type by 
the task performer. The routine then continues to step 1120 to 
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determine multiple task information processing types speci 
fied for the determined TIC type in the illustrated embodi 
ment, each TIC type specifies a component or other group of 
processing information for each of four task information pro 
cessing types, although in other embodiments other numbers 
or types of processing types may instead be used. 

In steps 1125-1140, the routine then performs each of the 
types of processing specified for the determined TIC type. In 
step 1125, the routine manipulates the retrieved task informa 
tion in a specified manner based on a specified task informa 
tion manipulation processing type for the TIC type, and in 
step 1130 the routine provides the manipulated task informa 
tion to the task performer in a specified manner based on a 
specified task information providing processing type for the 
TIC type. After the task performer performs the task, the 
routine receives the results of the task performance in a speci 
fied manner in step 1135 based on a specified task results 
receiver processing type for the TIC type, and in step 1140 
manipulates the received task results in a specified manner 
based on a task results manipulation processing type for the 
TIC type. While the illustrated embodiment indicates a syn 
chronous flow in which the routine waits for and obtains task 
results after sending the task information, in other embodi 
ments the routine could be structured in other manners, such 
as to continue with other processing while waiting for task 
results (if any) to be sent. In addition, in some situations task 
performers may not provide task results for a task after they 
accept an assignment to perform the task, which may be 
indicated to the routine in an explicit message from the task 
performer to withdraw from task performance or instead by 
not receiving task results within a specified period of time, 
and if so the routine would continue to handle other task 
related requests and information. 

After step 1140, the routine continues to step 1145 to 
provide the manipulated task results to the task requester in a 
specified manner, although in other embodiments the task 
results may instead be stored until the task requester proac 
tively retrieves them. After step 1145, the routine continues to 
step 1195 to determine whether to continue. If so, the routine 
returns to step 1105, and if not continues to step 1199 and 
ends. 

While the use of TIC types and associated use of various 
types of information processing have been described in con 
junction with the TFF system, those skilled in the art will 
appreciate that these techniques may similarly be used in 
variety of other situations, including in other types of systems 
in which questions are provided and answers are gathered, or 
more generally in which information is provided and 
received. In addition, in some embodiments and situations 
only some of the illustrated types of information processing 
may be used, such as to use processing for providing infor 
mation or for receiving information but not for both. Accord 
ingly, TIC types can be used in a variety of other embodi 
mentS. 

Those skilled in the art will also appreciate that in some 
embodiments the functionality provided by the routines dis 
cussed above may be provided in alternative ways, such as 
being split among more routines or consolidated into fewer 
routines. Similarly, in some embodiments illustrated routines 
may provide more or less functionality than is described. Such 
as when other illustrated routines instead lack or include such 
functionality respectively, or when the amount of functional 
ity that is provided is altered. In addition, while various opera 
tions may be illustrated as being performed in a particular 
manner (e.g., in serial or in parallel) and/or in a particular 
order, those skilled in the art will appreciate that in other 
embodiments the operations may be performed in other 
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orders and in other manners. Those skilled in the art will also 
appreciate that the data structures discussed above may be 
structured in different manners, such as by having a single 
data structure split into multiple data structures or by having 
multiple data structures consolidated into a single data struc 
ture. Similarly, in some embodiments illustrated data struc 
tures may store more or less information than is described, 
Such as when other illustrated data structures instead lack or 
include such information respectively, or when the amount or 
types of information that is stored is altered. 

From the foregoing it will be appreciated that, although 
specific embodiments have been described herein for pur 
poses of illustration, various modifications may be made 
without deviating from the spirit and scope of the invention. 
Accordingly, the invention is not limited except as by the 
appended claims and the elements recited therein. In addition, 
while certain aspects of the invention are presented below in 
certain claim forms, the inventors contemplate the various 
aspects of the invention in any available claim form. For 
example, while only some aspects of the invention may cur 
rently be recited as being embodied in a computer-readable 
medium, other aspects may likewise be so embodied. 
What is claimed is: 
1. A computer-implemented method for facilitating perfor 

mance by task performers of tasks from task requesters, the 
method comprising: 

receiving, by one or more configured computer processors 
of a task exchange service, indications of multiple avail 
able tasks Supplied to the task exchange service by task 
requesters, the multiple available tasks being available 
for performance via the task exchange service by task 
performers distinct from the task requesters; and 

for one of the task performers, 
obtaining, by the one or more configured computer pro 

cessors, information about prior activities of the task 
performer that include performing one or more tasks 
via the task exchange service; 

determining, by the one or more configured computer 
processors, one or more attributes of tasks that are 
appropriate for the task performer based at least in 
part on the prior activities of the task performer, and 
identifying one or more of the multiple available tasks 
for the task performer based at least in part on the 
identified tasks each having at least one of the deter 
mined attributes, wherein the identifying of the one or 
more tasks for the task performer is further based at 
least in part on one or more determined preferences of 
the task performer, and wherein determining of the 
one or more preferences is based at least in part on 
inferences using the obtained information about the 
prior activities of the task performer; and 

providing, by the one or more configured computer pro 
cessors, one or more indications of the identified tasks 
to the task performer as recommendations to enable 
the task performer to elect whether to perform the 
identified tasks. 

2. The method of claim 1 wherein the providing of the one 
or more indications of the identified tasks to the task per 
former includes providing a Web page that has an area for 
recommended tasks in which information about the identified 
tasks is included and that has an area in which information is 
included about other tasks that are not recommended tasks. 

3. The method of claim 1 wherein the providing of the one 
or more indications of the identified tasks to the task per 
former includes initiating an electronic communication to a 
device of the task performer in a manner that is not in response 
to a request from the task performer. 
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4. The method of claim 1 wherein the identified tasks for 

the task performer include multiple tasks, and wherein the 
providing of the one or more indications of the identified tasks 
to the task performer includes indicating a relative ranking of 
the identified tasks to reflect a determined measure of appro 
priateness for the task performer of the identified tasks. 

5. The method of claim 1 wherein the providing of the one 
or more indications of the identified tasks to the task per 
former includes indicating a degree of relevance to the task 
performer of each of at least one of the identified tasks. 

6. The method of claim 1 further comprising: 
after the providing of the one or more indications of the 

identified tasks to the task performer, receiving results of 
performance by the task performer of one of the identi 
fied tasks; and 

providing the received results to one of the task requesters 
that Supplied the one identified task to the task exchange 
service. 

7. The method of claim 1 wherein the prior activities of the 
task performer include performing multiple other tasks, and 
wherein the determined task attributes are selected from 
attributes of the multiple other tasks. 

8. The method of claim 1 wherein the determined prefer 
ences are at least one of a group of preferences that includes 
a task requester for whom the task performer prefers to per 
form tasks, a time of day during which the task performer 
prefers to perform tasks, an amount of money which the task 
performer prefers to be paid to perform tasks, and a comput 
ing device that the task performer prefers to utilize to perform 
tasks. 

9. The method of claim 1 wherein the identifying of the one 
or more tasks for the task performer is further based at least in 
part on criteria previously specified by the task performer. 

10. The method of claim 1 wherein the identifying of the 
one or more tasks for the task performer is further based at 
least in part on one or more of a group including information 
about other task performers that are similar to the task per 
former, the information reflecting prior activities of the other 
task performers, and attributes of the other task performers. 

11. The method of claim 1 wherein the identifying of the 
one or more tasks for the task performer is further based at 
least in part on the identified tasks each matching at least one 
of one or more identified attributes of the task performer. 

12. The method of claim 11 wherein the identified 
attributes of the task performer include at least one of a group 
including a time period during which the one task performer 
performs tasks, a qualification obtained by the one task per 
former, a minimum price of a task the one task performer is 
willing to perform, an amount of time taken by the one task 
performer to complete tasks, and an indication of an average 
quality of tasks performed by the one task performer. 

13. The method of claim 11 wherein the identified 
attributes of the task performer include at least one of a group 
including an indication of a location of a mobile device oper 
ated by the one task performer, an indication of display char 
acteristics of the mobile device, and an indication of network 
ing capabilities of the mobile device. 

14. The method of claim 11 wherein the prior activities of 
the task performer include obtaining one or more qualifica 
tions that each reflects an ability of the task performer to 
perform tasks. 

15. The method of claim 1 wherein the prior activities of 
the task performer include declining to perform one or more 
available tasks. 

16. The method of claim 1 wherein the prior activities of 
the task performer include searching for one or more avail 
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able tasks by providing indications of one or more task 
attributes of the one or more available tasks. 

17. The method of claim 1 wherein the prior activities of 
the task performer include providing information reflecting 
an opinion of the task performer regarding a task requester, a 
task, or a qualification. 

18. The method of claim 1 wherein the prior activities of 
the task performer include interacting with one or more mar 
ketplaces to acquire one or more items. 

19. The method of claim 1 wherein the determined one or 
more attributes of tasks for the task performer include at least 
one of a group including a keyword associated with a task, a 
price of a task, a qualification associated with a task, a task 
requester that Submitted a task for performance, a category 
for a task, a type of a task, a time of day at which a task is made 
available for performance, and a time period for performance 
of a task. 

20. The method of claim 1 wherein the determining of the 
one or more attributes of tasks that are appropriate for the task 
performer is not performed until the obtained information 
about the prior activities of the task performer exceeds a 
predetermined threshold amount of information. 

21. The method of claim 1 wherein the providing of the one 
or more indications of the identified tasks to the task per 
former is performed in exchange for payment from the task 
performer or from at least one of the task requesters that 
supplied the identified tasks. 

22. A non-transitory computer-readable medium having 
stored contents that configure a computing device to: 

obtain, by the configured computing device, information 
about a task performer reflecting prior activities of the 
task performer that include previously performing tasks 
Supplied by task requesters; 

receive, by the configured computing device, indications of 
one or more available tasks Supplied by one or more task 
requesters distinct from the task performer; 

identify, by the configured computing device, at least one 
of the available tasks as being preferred for the task 
performer based at least in part on an analysis of the 
obtained information about the task performer and on 
information about the identified tasks, wherein the 
analysis of the obtained information about the task per 
former includes identifying attributes of tasks preferred 
by the task performer based at least in part on common 
attributes of at least some of the previously performed 
tasks; and 

provide one or more indications to the task performer of the 
at least one identified tasks to enable the task performer 
to elect to perform the at least one identified task. 

23. The non-transitory computer-readable medium of 
claim 22 wherein the analysis of the obtained information 
includes identifying similarities of the task performer to one 
or more other task performers, identifying attributes of tasks 
that are appropriate for those other task performers, and 
selecting available tasks that have at least Some of the iden 
tified attributes. 

24. The non-transitory computer-readable medium of 
claim 22 wherein the configured computing device is oper 
ated on behalf of a task exchange service, and wherein the 
identifying of the at least one available tasks as being pre 
ferred is further based at least in part on enhancing one or 
more of a group that includes throughput of tasks performed 
via the task exchange service, profit generated by the task 
exchange service, and average quality of performance of 
tasks via the task exchange service. 

25. The non-transitory computer-readable medium of 
claim 22 wherein the identifying of the at least one available 
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task as being preferred is further based at least in part on one 
or more preferences of a task requester from a group of 
preferences that includes having tasks performed by one or 
more identified task performers, having tasks performed at an 
identified level of quality, and having tasks performed within 
an identified time period. 

26. The non-transitory computer-readable medium of 
claim 22 wherein the computer-readable medium is a 
memory of the configured computing device. 

27. The non-transitory computer-readable medium of 
claim 22 wherein the stored contents include instructions that, 
when executed, program the configured computing device to 
perform the obtaining of the information, the receiving of the 
indications, the identifying of the at least one available tasks, 
and the providing of the one or more indications. 

28. A system comprising: 
one or more processors; and 
one or more modules that are configured to, when executed 
by at least one of the one or more processors: 
obtain information about a task performer that includes 

information about prior activities of the task per 
former; 

receive information about one or more available tasks 
Supplied by one or more task requesters distinct from 
the task performer; 

identify at least one of the available tasks as being pre 
ferred for the task performer based at least in part on 
an analysis of the obtained information about the task 
performer and on information about the identified 
tasks, wherein the identifying of the at least one avail 
able task is further based at least in part on one or more 
determined preferences of the task performer that are 
inferred using the obtained information about the 
prior activities of the task performer; and 

provide one or more indications to the task performer of 
the at least one identified task to enable the task per 
former to elect whether to perform the at least one 
identified task. 

29. The system of claim 28 wherein the one or more mod 
ules are part of a task exchange service, and wherein the task 
performer and the one or more task requesters are registered 
users of the task exchange service. 

30. The system of claim 29 wherein the obtained informa 
tion about the task performer reflects prior activities of the 
task performer that include previously performing tasks Sup 
plied by task requesters to the task exchange service, and 
wherein the analysis of the obtained information about the 
task performer includes identifying attributes of tasks pre 
ferred by the task performer based at least in part on attributes 
that are common to at least Some of the previously performed 
tasks. 

31. The system of claim 29 wherein the analysis of the 
obtained information includes identifying similarities of the 
task performer to one or more other task performers that 
perform tasks Supplied to the task exchange service, identi 
fying attributes of tasks performed by those other task per 
formers, and selecting available tasks Supplied to the task 
exchange service that have at least some of the identified 
attributes. 

32. The system of claim 29 wherein the identifying of the 
at least one available task as being preferred is further per 
formed by the task exchange service to increase throughput of 
tasks performed via the task exchange service or to increase 
average quality of performance of tasks via the task exchange 
service. 

33. The system of claim 29 wherein the identifying of the 
at least one available task as being preferred is further per 
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formed by the task exchange service based at least in part on 
one or more indications from one or more task requesters that 
Supplied the at least one available task to the task exchange 
service, the one or more indications being to have tasks per 
formed by one or more identified users of the task exchange 
service that include the task performer. 

34. The system of claim 29 wherein the identifying of the 
at least one available task as being preferred is further per 
formed by the task exchange service based at least in part on 
one or more indications from one or more task requesters that 
Supplied the at least one available task to the task exchange 
service, the one or more indications being to have tasks per 
formed at an identified level of quality. 

35. The system of claim 29 wherein the identifying of the 
at least one available task as being preferred is further per 
formed by the task exchange service based at least in part on 
one or more indications from one or more task requesters that 
Supplied the at least one available task to the task exchange 
service, the one or more indications being to have tasks per 
formed within an identified time period. 

36. The system of claim 28 wherein the obtained informa 
tion about the task performer includes information about 
prior activities of the task performer, wherein the one or more 
modules are further configured to determine one or more 
attributes of tasks that are appropriate for the task performer 
based at least in part on the prior activities of the task per 
former, and wherein the identifying of the at least one avail 
able task as being preferred for the task performer is based at 
least in part on the identified at least one tasks each having at 
least one of the determined attributes. 

37. The system of claim 28 wherein the providing of the 
one or more indications to the task performer of the at least 
one identified task includes providing a Web page to the task 
performer that is personalized to the task performer and has 
an area for recommended tasks in which information about 
the at least one identified task is included. 

38. The system of claim 28 wherein the providing of the 
one or more indications to the task performer of the at least 
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one identified taskincludes indicating a degree of relevance to 
the task performer of each of the at least one identified tasks. 

39. The system of claim 28 wherein the one or more mod 
ules are further configured to: 

after the providing of the one or more indications to the task 
performer of the at least one identified task, receive an 
indication that the task performer has elected to perform 
the at least one identified task; 

in response to the indication that the task performer has 
elected to perform the at least one identified task, assign 
the at least one identified task to the task performer to be 
performed: 

receive results of performance by the task performer of the 
at least one identified task; and 

provide the received results to one of the task requesters 
that supplied the at least one identified task for perfor 
aCC. 

40. The system of claim 28 wherein the determined pref 
erences include multiple of a task requester for whom the task 
performer prefers to perform tasks, a time of day during 
which the task performer prefers to perform tasks, an amount 
of money which the task performer prefers to be paid to 
perform tasks, and a computing device that the task performer 
prefers to utilize to perform tasks. 

41. The system of claim 28 wherein the obtained informa 
tion about the task performer includes criteria previously 
specified by the task performer, and wherein the identifying 
of the at least one identified task for the task performer is 
based at least in part on the previously specified criteria. 

42. The system of claim 28 wherein the obtained informa 
tion about the task performer includes information about a 
mobile device used by the task performer, the information 
about the mobile device including one or more of a location of 
the mobile device, display characteristics of the mobile 
device, and networking capabilities of the mobile device, and 
wherein the identifying of the at least one identified task for 
the task performer is based at least in part on the information 
about the mobile device. 

k k k k k 
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